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SPOIGER-SLUJ!-DEIKECTORCONTROL LOCATED
.

AT TWO SPANWISE POSl?i!IONS

~ Robert F’.Thompson and Robert T. Taylor

SUMMARY

An investigation was made in the Langley high-speed 7- by 10-foot
tunnel to determine the effects ?f a wing’leading-edge modification on

u
the effectiveness of a spoiler-slot-deflectorcontrol. The control was
tested on one semispan of a sting-mountedwing-fuselage model having a
wing of aspect ratio 4, taper ratio 0.3, 450 sweepback, andNACA 65AO06
airfoil sections. The ting leading-edge modification was the optimum
configuration from a previous investigation and consisted of a chord-
extension over the outboard 35 percent of the semispan in cmibination
with a full-span leading-edge flap deflected 60. The spoiler-slot-
deflector control having equal spoiler and deflectar projection was also
chosen on the basis of a previous investigation. The control spanned
U percent offing semispan and was tested at two spanwise locations.
A few comparative tests were made with the spoiler part of the control
used as an unvented flap+pe spoiler. Control projections up to 10 per-
cent of the local wing chord were t’estedthrough an angle-of-attackrange
which varied with Mach number and a Mach number range from 0.40 to 0.94.
Complete results are presented in tabular form as increments in aerody-
namic coefficients due to control projection. A representative part of
the data is presented graphically, and results are discussed on the basis
of these data.

Modifying.the wing leading edge generally had a beneficial effect
on the static lateral control characteristics. On both the plain and
modified wing, the spoiler-s~ot-deflectorcontrol was effective in pro-
ducing rolling-moment coefficients over a greater angle-of-attackrange.
than the plain flap-me spoiler and, in general, both tyyes of controls
were more effective when located at the inboard spanwise position. Except

.
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for pitching moment, the increment in aerodynamic coefficient varied
fairly regularly with control projection and the general shape of the
curves was little affected by wing leading-edge modification.

INTRODUCTION

thin
Detailed wind-tunnel investigationshave
sweptback wings, leading-edge separation

shown that, for certain
,combineswith a spanwise

pressme @adient to create a vortex-type flow over most of the-lift
range. This flow can result in undesirable static longitudinal stabili~
characteristic-sfor certain aspect ratios and can lead to the objection-
able characteristictermed “pitch-up” found in many current airplane
designs bating thin sweptback wings. A detailed discussion of this flow
phenomenon is given in reference 1. Outboard leading-edge chord-extensions
have been effective in improving the longitudinal-stabiliticharacteristics
of wings of this @e (ref. 2). In addition, appreciable improvement in
the lift-drag ratio for thin sweptback wings up to Mach number of 0.90
was obtained with a deflected leading-edge flap (refs. 3 and 4). The inves-
tigation of reference 5, therefore, was made to determine to what extent
these gaim in longitudinal stabili~ and lift-drag ratio could be com-
bined at high subsonic speeds. For the model investigated, a leading-
edge chord-extension over the outboard 35 percent of the semispan in
combination with a full-span leadlng-edge flap deflected 60 gave best
results from overall considerations-ofstabili~ and performance. The
PWose of the Present tivestigation-s to determine the effect of this
wing leading-edge modification on the control characteristics of a spoiler
control.

The control tested was chosen on the basis of the investigation made
in reference 6. Results of reference 6 indicated that for speeds up to
a Mach number of 0.91, a flap-me spoiler-slot-deflectorcontrol was
effective in producing rolllng moments over a greater angle-of-attack
range than an unvented spoiler alone. Since flap-type spoilers are desir-
able on thin wings from a physical standpoint, the present investigation
was made primarily with this flap-@pe spoiler-slot-deflectorcontrol.
A few comparative tests were made with the spoiler part of the control used
as a plain flap-type spoiler.

The present investigationwas made on the wing-fuselage model used
in reference 5 to determine the effects of the optimum wing leading-edge
modification obtained in reference 5 on the control characteristics of a
flap-t~e spoiler-slot-deflectorcontrol located at two spanwise positions.
The wing had an aspect ratio of 4, a taper ratio of 0.3, 45° of sweepback
of the quarter-chord line, and streamwise NACA 65AO06 airfoil sections.
Tests were made in the Langley high-speed 7- by 10-foot tunnel through a
Mach number range from 0.40 to 0.% and an angle-of-attackrange from -2°

.
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to 24° at the lower speeds and -2° to 10° at a @sh number of 0.94.
Complete incremental force and moment coefficients due to control projec-
tion are listed in tabular form and a representative part of the data
is presented graphically.

.

The
the wind
spend to

SYMBOLS

forces and moments measured on the model are presented about
axes which, for the conditions of these tests (zero yaw), corre-
the stabili~ axes. The origin of the axes was in the plane of

symmetry at a longitudinal position correspondingto the projection of
the quarter-chordpoint of the wing mean aerodynamic chord (fig. 1).

All force andnmment coefficients presented”are based on the plan
form of the basic wing without chord-extensions. The area of the chord-
extensionb was 3.8 p=cent of the basic wing
due to control projection were produced by a
semispan of the complete wing.

.

area. Incremental effects
control on only the right

lift coefficient, Lift/qS

drag coefficient, Wg/qs

pitching-moment coefficient, Pitching moment/qSE

rolling-moment coefficient,

yawing-moment coefficient,

lateral-force coefficient,

prefix signifying increment
tion

free-stream dynamic pressure,

Rolling moment/@b

Yawing moment/@b

Lateral force/qS (positive to right)

of coefficient due to control projec-

ting area before

wing span, 3 ft

mean aerodynamic

local .tingchord

leading-edge

$$, lb/sqft

modification, 2.25 sq ft

chord of basic wing,

of basic wing, ft

local maximumheight of control above

0.823 ft

wing surface, ft

— .—...— — . --.- ———. —
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R Reynolds nuder based on G

M free-stream Mach number

v free-stream veloci~, ft/sec

P mass densi~ & air, sJ.ugs/cuft

Yi spanwise location of inboard end of control, measured perpendic-
ular to plane of synmetxy, ft

5 control projection, h/c

a angle of attack of fusehge center line and wing-chord line, deg

Subscripts:

s spoiler, part of control deflected from upper surface

d deflector, part of control deflected from lower smface

avg average

MODEL AND Al?F!!

A drawing of the wing-fuselage model is given in figure 1 and a
photograph of the model mounted in the tunnel is shown as figure 2.
Ordinates of the fuselage are given in table 1.

The wing had 45° of sweepback referred to the quarter-chord line,
an aspect ratio of 4, a taper ratio of 0.3, and NACA 65AO06 airfoil
sections parallel to the plane of symmetry. The wing was made of so~d
aluminum alloy and the stiffness was reduced in providing for the leading-
edge flap and the slot for the control.

Provision for the wi~ leading-edge modification was made by cutting
the wing along the 20-percent-chord line, and leading-edge flap angles
of 0° and 6° were obtained with preset steel inserts. After setting a
desired flap angle, the groove in the wing was filled and finished flush
to the wing surface. The chord-etiefiionwas made by using a larger
insert to extend the nose section forward O.1OE. The two segmentp of the
airfoil (nose and traikbg-edge sections) were joined by a smooth fairing.
Angular distortion of the flap and chord-etiensionunder load was checked ,
-i~tifoti to be negligible.

.
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The spoiler-slot-deflects control consisted of the following: a
flap-type spoiler with the hinge -linealong the upper-surface 55-percent-
chord line and extending 15 percent of the wing chord rearward, a flap-
type deflector with the hinge line along the lower-surface 70-percent-
chord line and extending 15 percent of the wing chord forward, and a
chordwise opening (slot) between the two hinge lines equal to the spoiler
and deflector in span except for a narrow stiffening web at the midpoint
of the control. For the plain flap-type spoiler, the deflector was set
at zero projection and effectively sealed the slot through the wing. The
controls spanned ~ percent of the wing semispan and were tested on the

right wing at spanwlse stations of =. 0.25 and 0.47. Control pro~ec-
b/2

tionwas obtained with interchangeableplates preset to the desired
spoiler or deflector projection. At zero projection, the spoiler and-
deflector maintained the original airfoil contour. The leading edge of
the deflector was sharpened to facilitate flow through the control slot
at low projections. Spoiler
tor projection for all tests

projection was approximately equal to deflec-
with the spoiler-slot-deflectorcontrol.

CORRECTIONS

Blockage corrections were determined by the method of reference 7
and were applied to the Mach nunibersand dynamic pressures. Jet-boundary
corrections, applied to the angle of attack and drag, were calculated by
the method of reference 8. The angle of attack has been corrected for
deflection of the sting support system under load. The basic model data
(fig.‘4)were obtained from reference 5 and therefore have the corrections
of reference 5 applied.

Control projections were measured in the wind-off ;ondition and were
beki.evedto be little affected by aerodynamic load.

TEsTs

The sting-supportedwing-fuselage model was tested in-the Langley
high-speed ~- by 10-foot tunnel. Data were obtained for each mdel con-
figuration by setting the tunnel ltachnmiber and then rotating the model
through an angle-of-attack range. Tests were made through a Mach nuniber
range from 0.40 to 0.94. The angle-of-attackrange varied from -2° to
approximately 24° at the lower test speeds and from -2° to about 10° at
M = 0.94. The hngle of attack at the higher Mach numbers was limitedby

. tunnel choking conditions.

.
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The spoiler-slot-deflectorcontrols were tested with essentially
equal spoiler and deflector projections, through a projection range up
to about 10 percent of the local wing chord. The plain flap-me spoiler
was tested only at about 8-percent-chordprojection.

The.variation of average test Reynolds number with Mach number based
on the wing mean aerodynamic chord is given in figure 3.

PRESEZVCATIONOF DATA

Incremental aerodynamic coefficients due to control projection for
the complete investigation are presented in tabular form as follows:

Type of
Spanwise location

Table control 9 a
of control, —

(*)

2

i

SPol:.or.t.

O[; ie i ~

10 “--

i’ “=’T’ ; ! I I
17 Plain flap-type spoiler Range

*Parts (a) of the tables present data for the plain wing and psrts (b)
for the wing with the modified leading edge.

Lift, drag, and pit~ng-moment characteristics of the model with the
control unreflected are presented in figure 4. These data were obtained
from reference 5 to show the model characteristicswith and without leading-
edge modification since only incremental effects due to control projection
were obtained in the present investigation and are presented without

1

discussion.
.
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A representative psrt of the test data is plotted in figures 5 to 11
to present graphically the general results of the investigation. The
relative roll effectiveness of the spoiler-slot-deflectorcontrol is
compared with the plain flap-type spoiler in figure 5.

The effect of modifying the wing leading edge on the spoiler-slot-
deflector-control characteristics is presented in figures 6 to 9. Fig-
ures 10 and I-1present the effect of spanwise location on the aerodynamic
effectiveness of the spoiler-slot-deflectorcontrol on the wing with the
modified leading edge.

The values given for angle of attack aa.vg in figures 6, 7, W 10

are averages of the angles of attack at which the test points were obtained.
The absolute magnitude in angle-of-attack difference between any two appro-
priate test points is small, as shown in the tables, and results from the
~et-boun~-and sting-deflection corrections.

RESULTS AND DIEK!USS1ON

Results of this investigation me discussed
presented graphically in figures 5 to U_. These

on the basis of data
data were arbitrsril.y

;hosen as bei-~ representative. It should be emphasized, however, tl&
complete results are presented in tables 2 to 17.

M=

Comparison Between Plain Flap-Type Spoiler

and Spoiler-Slot-DeflectorControl

Results presented in figure 5 for 8-percent control projection at
0.85 indicate that on both the plain and modified wing and at both

spanwise positions the spoiler-slot-~eflectorcontrol was ;ffective in
producing rolling moments over a greater angle-of-attackrange than the
unvented spoiler alone. These results for the plain wing me in general
agreement with reference 6. At both spanwise positions, the spoiler-slot-
deflector control produced increments in rolling-moment coefficient through-
out the test angle-of-attackrange, whereas the plain flap-@e spoiler
was relatively ineffective above u “ 10°. Modifying the wing leading
edge increased the effectiveness of both ty-pesof controls, especially at
angles of attack greater than about 4°. In general, both lq_pesof contiols
gave higher static roll effectivenesswhen located at the inboard spanwlse
position.’

— .. —.= —. ~.— —. ..__. _ —. —— —..— — ..— — -—
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Effect of Wing Leading-Edge Modification on the

Variation of Control CharacteristicsWith Contiol Projection

The effect of modifying the wing leading edge on the variation of
incremental aerodynamic coefficientswith spoiler-slot-deflectorprojec-
tion is given for the two spanwise control positions in fi~es 6 and 7.
Modifying the wing leading edge had little effect on the general shape of
the curves except for drag and pitching-moment coefficient at the higher
test angles of attack.

RollLng-moment coefficient.-The control produced increments in
rolling-moment coefficient that were in the proper direction for all test
conditions ~a, in general, ZXZ increased fairly regularly with control

projection (see figs. 6(a) and 7(a)). Control static roll effectiveness
was generally increased by modifying the wing leading edge and, in general,
the increment in LCZ due to leading-edge modification increased with

increasing control projection within the test range. Mach number had
little effect on the control rolling-mcnnentcoefficient.

Yawing-moment coefficient.- Incremental yawing-moment coefficient
due to control projection was generally in a favorable direction, and
the variation with control projection was fairly regular for angles of
attack less than about 160 (figs. 6(b) and 7(b)). Modifying the wing
leading edge generally had little effect but in some cases caused a
small increase in ~ with contiol projection. Above a s 1.60,results

were somewhat erratic and, in general, there was little variation in
~ with control projection. Mach number had Httle effect on the control
w--moment coefficient.

Lift coefficient.- Incremental lift coefficient, in general, decreased
fairly regularly with increasing control projection, and the magnitude of
& for a given control projection was, inmost cases,
modifying the wing leading edge (figs. 6(c) and 7(c)).
negative lift coefficient due to control projection was

for the inboard control
(

Yi

)
—=0.2’5. ~
b/2

little affected by
The increment in
generally larger

Drag coefficient.- Incremental drag coefficient increased fairly
rexly with increasing control projection for angles of attack up to
about 1..2°,and above a= E?” the Variation was somewhat erratic (figs. 6(d)
and 7(d)). Modi~ the wing leading edge had little “effecton ~ due

to control projection at zero angle of attack and generally increased the
drag coefficient due to control projection at angles of attack greater
than zero.

—
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Pitching-moment coefficient.- Projecting the control generally gave
a positive increase in pitching-moment coefficient, and ~ umally

.
increased with increasing control projection although the variation was
somewhat erratic throughout the test range (figs. 6(e) and 7(e)). Modi-’
f@w the w@! leti~ edge had a larger effect on the pitching-moment
characteristicsof the outboard control, and, in general, the effect was
to increase the incremental pitching-moment coefficient due to control
projection. Increasing the Mach number in the angle-of-attackrange from
about 4° to 80 resulted in a lsrge positive increase in G for certain

inboard control projections.

Effect of Wing Leading-Edge Mmlif!icationon the Variation

of the Control CharacteristicsWith Angle of Attack

The effect of modifying the wing leading edge on the variation of
incremental rolling- and yawing-moment coefficientswith angle of attack
is presented for one control projectioriand the two spanwise control
positions in figures 8and 9. Modifying the wing leading edge did not
c-e the general variation of &z and ~ with angle of attack and
had only a smalJ-effect on the absolute magnitude of incrementalyawing-
moment coefficient. Incremental rolling-moment coefficientwas generally
increased by leading-edge modification with the increase being larger in
the angle-of-attackrange from about 6° to I-60. The variation of N2

and & with angle of attack was such that for both control spanwise

positions the ratio of ~t to Mn was much larger at the higher angles

of attack.

Effect of Control Spanwise Position on the Variation

of Control CharacteristicsWith Control pro~ection

The effect of control spanwise position on the variation of incre-
mental aerodynamic coefficientswith control projection on the wing with
the modified leading edge is shown in figure 10. The general shape of
the curves of N2 and &n with control projection was little affected

by spanwlse yosition, but there were erratic effects on the variation of
LCm with control projection. Generally speaking, at zero angle of attack
the effectiveness of the control in prmiucing increments in rolling-moment
coefficientwas not affected by control spanwise position, whereas in the
angle-of-attackrange from approximately 4° to 12° the Inboard control

(

Yi
— = 0.25

) (

Yi
was more effective. The outboard control — = 0.47

b/2 b/2 )

—. —..——— —-—. -..—. .— .—. ——. .. ——.— .——— —-.—
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gave larger increments in yawing-moment coefficient for a given control
projection throughout the test range. U general, the outboard control
also produced larger increments in pitching-moment coefficient although
an increase in Mach nmiber tended to reverse this effect in the angle-of-
attack range from about 4° to &. ‘

and

the
of

Effect of Control Spamlse Position on the Variation

of Control CharacteristicsWith Angle of Attack .

0

The effect of control spanwise position on the variation of Nz

&n with angle of attack for one control projection on the wing with

mbdified leading edge is ~resented in figure 11. The general variation
~z and K!n with angle of attack was unaffected by control spanwise

location. The largest effect of control spanwise location on control
rolling effectivenesswas in the angle-of-attackrange from approximately
40 to 14° where the inboard control was more effective. The outboard con-
trol produced higher increments of yawing-moment coefficientthroughout
the test range.

CONCLUSIONS

A wind-tunnel investigation of a wing-fuselage
an angle-of~attaclrrange to a Mach number of 0.94.

model was made through
The purpose was to

determine the effects of a wing leading-edge modification on the incre-
mental aerodynamic coefficients due to control projection of a spoiler-
slot-deflectorcontrol located at two spanwise positions. A comparison
was also -e @th the spoiler part of the control used as a plain flap-
type spoiler. Results indicate the following conclusions:

1. Modifying the wing leading edge generally had a benefic~al effect
on the static lateral control characteristicsof both the spoiler-slot-
deflector and the plain flap-@pe spoiler controls.

2. On both the plain and modified wing, the spoiler-slot-deflector
control was effective in producing rolling-momeritcoefficients over a
greater angle-of-attackrange than the plain flq-~e spoiler and, in
general, both types of control-gavehigher roll effectivenesswhen located
at the inboard spanwise position.

3. The incremental yawing-moment coefficient due to spoiler-slot-
deflector projection was generally in a favorable direction and higher
for the outboard contiol.

..—__ —..—
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4. For the spoiler-slot-deflectorcontrol, there were some fairly
large erratic changes in incremental pitching-moment coefficientwith

. either wing leading-edge modification or control projection.

5. With the exception of pitching moment, the increment in aerody-
namic force and moment coefficients varied fairly regularl.ywith control
projection, and the general shape of the curves was little affected by
wing leading-edge modification.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,

Langley Field, Va., August 27, 1954.

. .
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TABLE l.- FUSELAGE ORDINATES

.
C&sic fineness ratio~, act@ fineness ratio 9.8

achieved by cutting off rear portion of bo@~

-L= 49.20 in.

~ “@98z --l 7

—. —. ———

1
Ordinatesz percent length

Station Radius

o 0
.61 .28
.91 .36

1.52 .52
3.05 .88
6.10 1.47
9.15 1.97
12.20 2.40
18.29 3.16
24.39
30.49 ;Z
36.59 4.56
42.68 4.80
k8.78 4.95
*.88 5.05
60.98 5.08
67.07 5.04
73.17 4.91
79.27 4.69
85.37 4.34
91.46 3.81
100.00 3.35

Leading-edge radius = O.0006z

@iiii-
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\
(u)Plain Ieoa’hgedge.

Table 2. kwemem’ul aerodynamic coefficients. ~~b~ =.25 M=.40

i & J“ Q ACL ACD AC. A~ AC~ AC,

oa9
029
oa9
oa9
029
oa9
oa9
oa9

.031 - a.ob -.0436 .0131 .0054 .0035
.0053
.0071
.0089

.0036

.0034

.ooa9

.oo aa

.ooa(
-.oo3~
-.0031
-.001s
-.ooa(
..000:
.001(
.ooac
.0042
.0041
.0061
.Ooi’c
.0091

.02 -.048a .olza .0078
a.04 -.04”{”( .0091
4.10 -.O”( 0”/

.0114
.0057 .0117

6.15 -.0613 .ooa4 .ola4
0.a3 -.0568

10.28
-.0004

-.0635
.0064

-.0051
12.3a -.0445

.0149
-.0041

14.39 -.0164
.::; ;

-.0003
16.42, -.ooal :0089
18.44 -.05a6 -:;?::
ao .45

.ooa8
-.0183 -.oa40

23.$0 -.0084
.00’/9

-.0037 .0054

.0018 .
:::;2 .0013

-.0004
::;:+ -.oola
0070 -.0015

:0060 -.0020
-.ooal

:::2: -.ooa6
.00s7 -.0054

029
oay
oa9
02Y
oa9

033.
:031

049
049
049
04Y
049
049
049
049
04Y
049
04Y
04Y
04Y

.049

.049

.04Y

.04Y

.04Y

.049

.049

- a.06
.02

2.04
4.10
6.16
8.21

10.28
12.3a
14.36
16. Aa
10.45
ao .46
23. >0

-.0541
-.0588
-. b”f26
-.0812
-.u”f58
-.065Y
-.0’792
‘.0464
-.0360
-. U041
-.0395
-. IJ105
-. tJo3”f

.oa2?

.oalz

.0190

.0154
olla

:0033
-.0004
.0009

-.000b
.0244

-.00B6
-.004Y
-.0030

. 0068
0107

:0146
0175

:0199
. 010’/
. 0138

0083
:0111
. 0135
.0169
.0100
0150

:0167
.ola6
.0119

:8:;:

:::::

0067
:0066
.0059
.004.9
0035

:ooa6
.0006

-.006i
-.009E
-.009E
-.0005
-.0075
-.0070
-.0038

.049

.04Y

.049

0107
:0107
.0086
0039

.0068
:0036

-.0003
-.0014
-.oo ai
-.0023
-.ooa4
-.0053

-.ooau
-.00UU
.0035
.0054
.0074
.0105

.049
:04Y
.049

(Jeo
080
080
080
060
080

07Y
:079
.079
.07Y

::;;
;;;;

. 079.

::4:
079

:079

- a.o.f
.05

a.03
4.Ob
6.14
8.ao

lu. a5
12.31
14.36
16.40
18.45
aO .47
23.46

-.u9a4
-.10”[3
-.xa22
-.1318
_. 135”(

.0491

.0475

.0448

.0406

.ola6

.0123

.0116

.0103

.0080

.oo6a

.0031

.0014
-.000a
-.0014
-.0018
-.ooaa
-.0046

-.03.06
-.03a8
-.0339
-.035a
-.0331
-.oaa9
-.0a66
-.oa J9
-.olbs
-.0132
-.0.085
-.0031
-.001!

.0325

.0231

.0114

.0094
0066

:0044
-.0098
.0039

-.0117

.0406

.035-/

.oa95

. 0278

.oa42

.0171

.olaa

-.1359
-.1391
-.1060
-.0760
-.0478
-.0741
-.0134
-.0415

D80
Deo
380

::::;
.ozaa
. ooea
. 0086

080
080
D80
D80’

.0175

.0157

)90
19b
)9b
196

- 2.(30 -.132”f .0691 .033a
148a .0677

2:g; :: 1730 065a
6.11

d:;:

-.1962 Io48a .0535
8.1”1 -.1954

lo. a3
.0472.

-.1900 ::::: 0559
la. .?b -.1.(03 .0135 :0338
14.34 -.1359 .0066 .g::g
16.40 -.oa40 .0116
18.43 -.1053
20.44

-. U033 :0214
-.0910

23.4”(
-.0118

-.08Y6

-. 027.5
-.0336
-.03s7
-.0348
-.oa90
-.oa4s
-.oa14
-.ola4
-.0069
-.0005
.0046
.0088

19.3
19b
196
196
196
196
196
96

:0312
.oa76
.0233

:::::
.0145

.0043

.oo2a

.0008
-.0001
-.ooao
-.0043

—.
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@) Modified edge.

Table 2. Concluded.
& 8(j Q A CL ACD ACm A Cz AC. AC. I

. 011 . Oli - 2.06 -.0342 .0049 . 0003 ::::2
.0044
.0025
0033

:0039
ooa9

:oo4a
. 0023

.0009 -.008s
.911
.011
.011
.011
.011

::::

::;;
.011
.011

:::;
.011
.Qll
.011
.011

031
:031
031

:031
031

:031
.031
.031

::::
.031
.031
. 031

.049

.049

.049

.049

.049

.049

.049

.049

.049

.049

.049

.049

.049

.079

.V7Y

.079

.079
079

:079

:::;

:::;
.0’/9
.079

.103

:::;

.02
2.o3
4.09
6.lb
8.20

-.0335
-.0323
-.l) 413
-. U4Y3
-.0527

.0033

.oo~2
0012

-:0005
-.0024
-.0038
-.0051
-.0026

.001”/

.0016

.0006
0029

:0017
0031

-:0012
-.0031

.0010

.0.008

.0007

. 0005

.0001

.0001

-.009(
-.0096
-.0073
-.0060
-.0048
-.0049
-.0038
-.0027
-.ooua
-.000a
.0004
.0037

.011

.011
011

:011
.011
011

;011

10.26
12.32
14.36
16.39
18.44
20.46
23. >0

-.0419
-.0304
-.0059

-.ooio
-.0010
-.0010
-.0014
-.0021
-.0029

0039
:0141

-.0298
.0023

0003
:0024

-.0129
.0001

-.0023
-.0052
-.0060
-.006’7

:::?:
.0010

-.0009

-.0074
-.0096
-.0095 !
-.0096
-.0083
-.007’3
-.0065
-.0069
-.0049
-.0025
-.0001
-.0007
.0018

-.0249
-.0241
-.0227
-.0240
-.0227
-.0205
-.0198
-.0179
-.0114
-.0081
-.0061
-.004U
-.0006

- 2.06
.02

2.04
4.0”/
6.15
8.20

::.;:

14:36
16.39
18.43
20. 45
23.49

-.0022
-. IJ582
-.0577
-.0072
-.0670
-.’ob28
-.0721
-.0477
-.0377
-.0273
-.0136
-.0528
-. 00-4

.0138

.0117

.0104

.0077

.::; ;

-:0023
-.0047
-.0083
-.0076
-.0058
-.0231
-.0039

0032
:0007
.0057

:::;;

::::;
.0044

-.0007
0022

-:0032
-.0015
-.0050

.0048

:::::
0095

:0107
.0100
.0092
.0077

:;:2:
0036

:0024
. 0029

:::::
0027

:0022

:::::
.0003

-.0003
-.0009
-.0017
-.0019
-.0020
-.0031

.oa9

.029

.029

.029

.029

:::;

%:

:02Y
. 02Y
.029

.049

.049

.049

.049

::::
.049
.049
.049
.049
;::;

.049

- 2.Ob
02

2:04
4.10
6.13
8.19

-.lJb46
-.039”[
-. 05b5
_. U036
-.: IJ’;:
_.-.

. 025Z

.0234

:::::
.0163
.0114
0065

:IJot.o
.0053

::;;:
-.0086
-.001’/

0068
:00’(2

0064
:0058

::::2. 0036
.0024
.0014
.Oooa

-.0008
-.oo2a
-.oo3a
-.0034

liJ.26
12.30
14.36
16.42
16.4a
20.47
23.4Y

-.0’/-6
_. u496
-.0163

::::2
-.0208
-. W085 -.0042

-.0349
-.0373
-.0381
-.0368
-.0340
-.0329
-.0318
-.0222
-.0147
-.0118
-.0061
.0001

080
:080
.Uao
080

:080
080

:080
080

:080

- 2.09
05

4:04
6.10
8.16

10.21
12.2’(

-.1325
-.1470
-.lb Y8
-.ldtll
-.1959
-.1”(03
-.1399

.0523

.0404

.0411

.0346

.0241

.0182

.0100

.0221

. 0238 :::::

:::::
.0357
..0352
.0305
.0215
.0166
.0133
0110

:0097

0128
:0120

0334
:0354
0353

:0371
.0270
.016”{
.o13a

-.0073
.0174
. 0092

.0105

::::;
0049

:0025
0007

-:0015
-.0029
-.0037
-.0044

14.32
16.36
10.29
20.44
23.46

-.1090
_. 0864
-.3171
-. P962
-.0593

.0009
-.0047
-.0913
-.0284
-.0186

080
:080
.080

.096 - 2.10 -.16A6 . 0726 . 0387
.0363

%:

0484
:0420
.0351
.0382

.0264

.0288
0374

:0407

:::$:
0376

:0293
.oa40
.0194
.0173
. 0161

.0182
.

::;::

:~n;;

:0069
.:(2:;

-:0008
-.0019
-.0024

-.0467
-.0451J
-.0466
-.04.91
-.0474
-.0443
-.0436
-.0320
-.0211
-.0161
-.0204
-.0065

.696 .0684

.Ogb 0633

.09b :054$

.096 :: Hi; .042S

.(J96 .0330

.096 :103

.096 1(J3
.0234
.0115

.096 :1(J3 0074

.G96 .1V3

.096 .103
-:0106

.096 .1V3
-.0157

a3.4’t -.0107 4

0 “1
4:03
6.OY
6.14

10.20
12.2’1
14.31
16.3”f
18.40
21J.46

-.1720
-.199’6
-.2198
-.338”1
-.2250
-.1771
-.1412
-.1002
-.la12
-.0952
-.o”f29

.0270

.0295

. 020s

.

— —
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d (h)P/oin Amding edge.

Tub/e 3. Increqenta/ aerodynamic coefficief?hy~,- =.25 M=.60

&&. Q A CL A Co A<~ ACZ AC. ACY

029 031 - 2.08 .0136
:031

0031 .0028 .0036
oa9 .0126

-.0032
:0067

.0104 .0097
0034 -.0039

:0029 -.0044
.0049 .0136 -.0041
. 003s .0110 ::::: -.0036

-.03?7
-.0420
-.0485
-.0596
-.0554
-.0480
-.04$a
_- 0336
-.0335
-.0333
-.0168
-.0094
-.0226

- ~::;
4 .3.6
6.a5

0049
:0071
0086

:0079

oa9 .05i
029
029 ::;:
029 031
oa9 ‘ :031
029
029 ::;:
oa9
029 ::;:
oa9
029 ::;:

8.35
10.45
12.52
14. >9
16.63
18.64
20.64
23.09

0010
-:0013
-.0021
-.0’053
-.0074
-.0046
-.0029
-.00.55

.0072
0131

:0115
.0071
ooa7

:O04U

:::::

0075
:011s
0079

.0057
:0050
0023

:0024
. 0048

-:::::
-.oola
-.0015
-.0017
-.0015
-.0020
_. oosa

-.ooa7
-.000(I
.0009
.0031
.0036
.0054
.0059
.0146

049
U49
049
049
049
049
049
049
049
U49
049
049
049

080
080
G60
080
080
oeo
oeo
080
080
080
000
Ueo
080

)96
J96
J96
)96
196
)96
)96
)96
)96
)96
)96
)96
)96

.04Y

.049
049

:049
.049
.049
04Y

:049
0.49

:049
.04Y
.049
.04Y

079
:079
079

:079
079

:07Y

::;:

::;;
. 07Y
.07Y
.079

- a.~;

a:06
4.14
6.23

-.0503
-.0670
-.0737
-.0964
-.089a

.-
:::2:
.oao4
.0151
.0109
.0240
0007

-:0004

:;%;
:0213
.021a

.0074

.0100
0136

:0171
.0174

.0065

:::::
.0044
.0031
ooal

-:0001
-.0007
-.0016
-.0021
-.0011
-.0016
-.0060

-.009Q
-.0109
-.0114
-.olla
-.0084
-.0061
-.0033
-.0009
.0004
.0039
.0071
.0076
.0119

e.43
1(3.43
12.51
14.59
16.63
18.64
20. t.b
a3 .69

0456
-: U712
_. u502
-.03.(5
-. U374
-.oa35
_. oot. Y
-.023”/

0187
.013U
:0118
0109

:0036
0051

:0053
.0051

-.0028
-.0056
-.0057
-.0014
-.0087

.0098

.0081

:%::
. 0063

- a.lo
-. 03

‘.0963 .0477 .0241 .
.
.
.
.
.
.
.
.

-._.
-._-

ola4
olaa
0115
0099
0079
0054
ocfa8
0013
0001
0005
0004
0017
0047

-.oa60’
-.oa84
-.0301
-.0305
-.oa79
-.oa34
-.0199
-.0138
-.009>
-.0045
-.0003

00U7
:0067

-.1158
-.1307
-.1517

.

.

.

.

.

.

.

.

.
-.

.
-.

047a
044a
0381
0304
0201
ola7
0106
0025
ooa7
0002
ooa O
~54

. 030a

:8:2:
04a5

Io3a9
,0195
.oa23
.0163
.0142

2.o4
4.la
6.21
8.3o

10.41
la. bo
14;56
16.64
18.63

-.1538
-.1417
-.1178
-.0862
-.0731
-.0490
-.0388

0319
:030!2
.o.a54
.021a
.:; :;
.

.016u

.o~9a

.9.265
ao. 63 -.oa37
23.70 -.u32”[

.103

.103
103

:IU3
.1(J3
.1U3
103

:1(J3

::;;
103

:103
.103

- 2.xa

a:i;
4.10
6.19
8.a9

10.36
12.48
14.55
16.61
18.63
20.03
a3. b9

-.xaz~
-.1434
-.1037
-.167”{
-.ao37
-.la66

.0673

. 0654 :::;:
039a

:0476
.0528

.0176 -..0350
-.0348
-.0356
-.037a
-.0339
-.oa73
-,.oa30
-.0156/
-.0096
-.0041
.ooa9
.0035
. 0004

::::+
.0151
. ola6

.063a

.05.39

.0469
03a8

:oa36
.0107

.04al

.oa76

.0313

0091
:0054
.0041
.ooa3
.0011

-.0005
-.0008
-.0036

-.1022
-.1380
-.lla9
-.1116
-.0739
-.0629

:::::
.0034
.0045

-. 001.9

0281
:0237
.0334
.0314
.0285-.065A .

““:-—aLl@.FiiiiiTIAL

—— .—— —.—
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Table 3. Cone/uded.
8. 8~ Q A CL AC’ A Cm A Cz A C~ ACY ~—

4
.0>1 .011 - 2.11 -.0345 .0052 .0047

02 -.0266
:::: ::;;

.0040 :::;;
- 2:o7 -.0352 0030 .0037

.011 4.15
:011

-.0342
6.24

:0028
-.0284

.0045

.011 ::;:
.0016

0.33 -.0317
.0048

-.0000
.011 .011 10.41 -.0350 -.0016 ::::$
.011 12.48 -.01s1 -.0064
.011 :::: 14 .5.4 -.0134 -.0062 001s

.011 -.0123
:8:; .0 1“1

:ooa3
.:;::

.011
.0014

.011 -.0001
.011 :0037 . 0013

.oola

1
-.002”
-.0066
-.0053
-.0040
-.0033
-.0023
-.ooal
-.0010

:::::

:::::
. 0022

.0034
0041

:0036
.0032
0078

:0082
0066

:0063
-::;;;

0034
:0064

.0009

:::::
.0004

-.0000
-.0006
-.0005
-.0008
-.0014
-.0019
-.0019
-.0029

16.59
18.66
20.68
23. n6

-.0062
-.0003
-.0042
‘..00bo.011

-.
-.
-.
-._.
-.
-._.
-.
-.

.

.
-.

.029

::;;
,oa9
,029
,oa9
029

:025’

:::;
.029

.031
031

:031
.031
.031
.031
.031
.031
.031
.031
.031

- 2.12
03

2:03
4.13
6.22

-.0529
-.lJ5a Y

0137
:0119

005V
:0042

0048
:0044
.0074
. 0093
0107

:0096
.0079
.oosa
. m:;
.
.ooa4
.0016
.0013

. 0033

:;; $:
0023

:0016
.0008
.0001

-.000a
-.0008
-.0014
-.0017
-.0015
-.0018

‘. U0b2 .0101
-.0’138 .0087
-.0620 .0068

d:::

.0120
0134

:0102
0801

:0097
. 009U
. 0044

8.32 +:::
10.41
12.53 - 033s
14.52 03’/1
16.58 03a4
18. b5 0069

:::::
-.00.3s
-.0018
-.0079
-.0026

.029
,oa9

.IJ31

.031
0291
0011

0004
ob43

-.0147
-.oo4a

.0101

. 0040

,1149
.049

;R;
,049
,049
,049
,049
m;

::::
,049

.049

.049

.049

.049

- 2.11
.04

.oa54

.oaa7

.021s

.oao4

. 0159

. 0109
0094

:0068
.0022

-.+3025
. 0071

-.0087
-.olia

0091
:0080 :::::

.0142

.0177

. 0199
0200

:0165
011s

:0091
0079

:OQ68
.0119
.’0024

-.
-.
-.-.
_.
-.
-._.
-._.
-.

.
-.

2.05 O“(Y4
4.13 . 06’/3
6.22 -.09s3
8.31 -.0935

:;:;;

.0213

.0251
0184

:0150
0163

:0148
.0131

:::::

.
.049
.049
.049
.049

. 0024
oola

:0006
-.0010
-.0019
-.ooa9
-.0035
-.0022

10.40
12.47

-.0710
-.0392
-.0277
-.; ::$

.04-9

.049

.049

.049

.04Y

14.54
16.59
18.66
:;::: -.0345

-.oaoo

.079

.079

.079

.07Y

.079

.0”19

.079

.079

.079

.079

.07Y

.07Y

. 07!4

- a.14
-- 07

-.1288
-.1367
-.loa6
‘.1”(6’1
-.1’/84
-.19’(6

Am;:

.0450

.04al

.0353

. 0237

::; :$
.oa69
.0315
.0341
.0350

:::::
.0173
.0133
.0128
.0169
. 0066

:::2!2
.0115

:::::
0066

:0041
.ooa7
0005

-:0009
-.ooal
-.0035
-.0020

-.oa.95
-.0333
-.0319
-.0310
-.0314
-.oa84
-.oa53
-.0194
-.0114
-. 005%
-.0025
.001J9
.0042

a.oz
.:.::,

6:a5
io .35
12.4a
14. s0
16.56
lB. b4
;2 .66

.b6

-.1”166
-.1496
-.0731
-.0449
-.04a5
+::;

0106
:0055
0067

:0058
.0003

-.0110
-.0065

080
:080
000

:080

,096
,096
,096
,096

f
-.0404

::2; : -.0416
0367 -.04a8

:0393 -.0434.
.0433 -.0405

-.0376
::;:: .0061 -.03ao
.oa45 .ooa9 -.oalo

.0011 -.0136
::::: -.0001 -.0074
.0237 -.ooao -.0066
.0135 -.0000 -.oo6a

;:;;;

o16a
:0140
. 0111
.0084

- 2.15
.09

4.08
6.16
8.25

10.34
12.4a
14.49

-.1516
-.15a8
~:$;;;

-.2321
-.1974
‘.lb39
-.1391
-.090a
-.od33
-.1068
-.055s

.0685

. 0661
.0387
. 0361

;;::;
.04. al
0351

:022a
.0080
.0097
.0018

-.0103
-.0023

0510
:0507
.0592
4:;;

:~;;:

:059U
.0315

::::
,096
,096
,096
,.1)96
,096
,096

103
:103
.103
.103
.103
.103
.103
. 103

16.57
18. b3
20.65
a3.6e

-. —. -.——
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/eudingedge.

?iub~ 4. /ncreme<to/ uerodynurnic -coefficien&%~- =.25 M=.70
8* 6’~ *

.-
A CL A-C“ A Cm ~cz -

A C~ A Cy

oa9
oa9
oa9
029
029
029
029
029
029
029
029
029
029

D49
D49
>49
349
)49
>49
)49
149
)49
149
)49
)49
)49

)80
}00
)80
)8 o
)80
)eo
)80
)80
)80
)80
)80
180
180

::::
.031

::::
.031
.031
.031
.031
.031
031

:031
.031

:::;

:::;
.049
.049
d:;

.049
049

:049
;:::

079
:07Y
.079
079

:07Y
07Y

:079
.079
.079
.079
.07Y
A;;

.103

.103

- 2.10
. 00

2.10
4.19
6.30
8.41

10.53
12.60

-.0363
-.0455
-. 04.s5
-. Ob10
-.0572
-.0512
-.054Y
-:0437

013”5
:0127
.0107
.0067
.0040
.0009

-.0042
‘.0046

0034
:0068
.0121
.0154
.0130
.O1OIJ

::;;;

:::2:
.0042

0023
:0047
.0070
.0092
0079

:0076
0093

:0073
0051

:0042
..0019

.0036

.0034
0030

:ooaa
0013

‘:0007
-.0006
-.0011

-.0044
-.0058
-.0052
-.0045
-.0035
-.0018
.0004
.0006

14. b5
16.71
18.71
20.73
23.78

-.0434
-.0233
-.0087

-.0081
-.0023
-.0017
-.0021
-.0063

-.0015
-.0018
-.0005

.0022

.0032
0057

:0047
.0081

-.00Y6
-.0186

0038
:0041

0019 -.0016
:0040 -.0038

- 2.11
0’2

2 :0.5
4 .1.(
6.29
0.40

10.50
12.59

-.0564
-.0696
-- oaa~
-.0961
-.u 92a
-.o,747
-.0808
-.051Y

.0239

.02a9

. 0201

.0150

.0106

.0059
::::;:

-.oo6a
-.0030
-.0013

.0042
0091

:0159

:::::

::;?:
.0127
.0088
.00s4
.0060

.0064

:~w:

:0033
.0015
.0004

-.0108
-.0117
-.0111
-. O1l(J
-.0079
-.0043
-.oo2a
-.0003
.0016
.0044

.. 0136
.0169
.0170
.0145
.0155
.0114
.00.93
.0067
.0038
.oo2a
. 0055

-; 0006
-.0014
-.ooao
-.0011
-.0010
-.0048

14.66
16.71
18.70
20.73
23.79

-.0495
-.0288
-.olaa .0057

.0067

. 01411
-.0047
-.0175

0005
-:0058

.0062

. 0067

-.02eo
-.oael
-.oa84
-.02e9
-.oasl
-.0201
-.0164
-.0105
-.0058
-.0032
-.0009
.ooa5
. 0101

0467
:0459
. 04a9
03b S

loa7~
.0175
.0095
.oo.!a
.ooa3

-.0014
. 0042

- 2.13
.04

a.05
4.14
6.a5
8.36

10.47
12.58
14. bb
16.70
28.7a
20..13
a3 .79

-.0990
-.1184
-.13’/4
-.1599

.0219

.0298

.03?4

.0447

olao
:0119
.0112
0096

:0076

:!:;:
.0016
.0004

-.0001

-:::::
-.0034

-- 1710
_. 1458
-.za75
-.0885
-.(Jb85
_. 0582
-.oa69
-.oa60
-.0388

.0469

.031’/

::::!
.0158
.0145
. 0170

. ooa7
-.oobe

.0105

.0195
0080

:oo9a

196
96 .05

.096 103 2.03

.096 :103 4.xa

.096 103 6.a3

.096 :103

.096
8.33

.103 10.45
. 096 .103 12.55
096 .103 14.64 -. IOYY

:096 .103 16.68
.0086 -.0067

-.0920
.096 103

.0059 -.ooa2
le. bY -.070Y .0054

.096 :103 20.71 -.06.(5
.0002

.-Q96 .103
.0037 .0023

23. .f8 ‘.0633 .0003 .olia

- 2.13 -.113Y . 0656
.0648
0613

:0530
Q439

:0301
oao6

‘0134.

. oa31 .0169

::;::
.0140

:;W;

:0041

-.0337
-.0343
-.0347
-.0338
-.0308
-.oa54
-.0192
-.0132

-.1321
-.1616
-.1841
-.ao24
-.191Y
-.1601
-.1400

.oa91
‘.0362
.043a
.05a4
04al

:0300
.0309
.oa91
.0275
.0313
0309

:0317

.02al

.0187

.0156

::;;; .
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b\\\ [b) Modified

Table 4. Concluded.

leading

~)-
edge.

.

oa9
:::;

:oa9
.oa9
. de 9
029

:oa9
.oay
.oa9
.oa9
.pa9
.oa9

.049

.049

.049

.049

.049
d:;

.049

:::;
.049
.049
.049

.080

.Oeo

.OBO

.080

.080

.080

.080

.080

.080

::::
.080
.080

.011

.011

::::-

::$;
. 011

.031

.031

.031

.031

.031

.031

.031

.031

.031

.031

.031

.031

.031

.049

.049

.049

.049

.049

::::
.04Y
.049
. 0“49
.049
.04Y
.049

.079

.07Y

.079

.079

.079

.079

.079

.079
079

:079
.079
079

:0?9

.103

.103

.1(J3

.103

.103

.103

.%03

.103

.103
103

:103

10.49
la .56
14.63
16.7GI
18.75
ao .77
a3.’l9

- a.13
.04

- a.06
4.16
6.a6
0.37

10.47
la .56
14.63
16.68
18.75
ao .75
23.79

- 2.15

- a~g~
4.16
6.a5
8.37

10.47
la .55
14. ba
16.66
18.84
ao .76
a3 .80

- a.17
.16

- :.;;

6:al
8.31

20.4a
la.bo
14.57
16.64
18.73
20.75
a3 .79

- ale
00

4:09
6.19
8.30

oa’a 5
-:0011

0007
:0070

-.0619
-.0569
-.0687
-.0729
-.0830
-.0768
-.0539
-.oa~~
-.0303
-.0037
-.0153
-.oa45
. 0033

-. L)’160
-.0636
-.0793
-.0930
-.1067
-.1003
-.0741
-.03ao
-.0347
-.00’/5

-:8:;:
-.0006

-.1354
-.a318
-.1055
-.1841
-.1906
-.1988
-. 151-a
-.1104
-.086a
-.037a
-.0516
-.0488
-.oa77

-.1548
-.1448
-.2084
-.21”{3
-.24 aa
-.1972
-:la50
-.1331

. 0088

.0005

.0019
-.0001

0139
:olal
.0104
.0085
.0064
.0096

-.0034
.ooao

-.0009

-::::+
-.00b3
-.ooa6

.Oasb

.oa3a

.oaaa

.ot93

.0160

.0185

.0051

.0078

.ooa6
0067

:0317
-.000a
.0007

.0495

. 0465

.0441
0406

:0347
.0319
.0166
.0113
.0044
.0 89

8.0 08
-.oo aa
-.0056

::2::
.0590
05a5

:0480
.oa93
.0247
.0098
. ola7
0067

-:oola
-:0017

0053
:0073
.01S8
.0065

.0037
0045

:0077
.0110
.0151
.0165
.0089
.0093
.0103
.0066
.0099
.0198
.0040

.009U

::?::
.0197
.oa6a
.oa9t5
.oao5
.0150

:::::
.0268
oa44

:0075

0309
:0237
037a

:0430
.0477
mm;;

.034a

.0054

.0100

.0388

.0363

.0146

.0361

.0337

.0458

::2$5
.0516
.04a7
0378

:0341

-.0068
.0025

.003EI

.0054

.0076

::::;
.0093
0083

:0054

:::::
.0038
.0092
.0010

.0089

:;;::
.:; :;

:0197
.0168
.0104
.0088
.0074
.0082
.0103
.aoa7

0199
:0225

:::::
.0333
.0356
.0314
. oa37
.0154
.ola7
.0132
.0148
.0071

.oaa9

.oa43

.0340

.0369

.04a4

.038a

.03a3

.oaa6

.0004
-.0038

.0034

.0031

:::::
0017

:0009
-.000a
-.000a
-.0010
-.0014
-.0016
-.0033
-.0001

.0064

.0059

.00.95

.0040

::’::;

:::::
-.0009
-.ooao
-.ooae
-.0035
-.0017

.01a6

.Olal

.0114
::;:;

:0065
.0038
.ooa6
0007

-:0008
-.0015
-.ooa5
-.0015

0169
:0168
01S6

:0133
.010s
.0073
.0053
.ooa9
.Oola
.0002

-.0026

.0187
.0460 .o19a
.05a7 .oasl
.0343 .0139 .0007

-.0039
-.0080
-.0075
-.0065
-.0056
-.0052
-.0030
-.0012
-.0006
.0009
.0012
.ooa3
.0016

-.0159
-.0180
-.0168
-.0158
-.0146
-.0133
-.0100
-.0060
-.0032
-.0005
-.0000
.0018
.0037

-.oa84
-.0317
-.0304
-.oa9a
-.oa.85
-.oas6
-.0199
-.0138
-.0076
-.ooacl
-.0003

:::2$

-.-0389
-.0397
-.0394
-.0393
-.0370
-.0306
-.oa41
-:0161
-.0097
-.0071
-.oo4t
-.ooa4

---- ..— .——---- . . _.. _ —.. ...— — .—- —.—— —
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\
(U)Plain Ieuding edge. .

Table ‘s. Incremenful uerodynomic coefficients. %b/~=25 MF81
8’ 6’~ * A CL A CD A Cm ACZ AC~ ACY

.

lJa9
029
029
029
029
029
029
029
029
029
02Y
029
029

049
349
349
>49
)49
:49
149
)49
)49
)49
)49
)49
)49

)80
)80
)80
180
180
180
180
,80
180
,80
180
180
,eo

;:
96

;:
96
96
96
96
9.6

:::;
.:;;
:031
031

::;;

:031

::2:
.031
.031

.049

:;::
.049

:::;
.049
.049
:::;

.049

.049

.049

.079
079

:079
.07Y
0.(9

::;;

:079

:;:;
0’(9

:079
.079

.;:;

:103
.103
.103

:;H;

:103
.103

- 2.10
. 00

2.11
4.23
6.36

-.6291
-.0426
-.(J 495
-.0583
-.056S

.:; :;
:0109
.0080
0041

:0001
-.0007
-.0052
-.0032
-.0038
-.0019
.0019
.0020

.0041J

.00B6

.0133

::;::
.0234

::::;
00s8

:: CKM:

:0048
.0014

.0018

.0047

.0076

:::;:
.0100
.0082
.0061
.::; :

:0018

:::;;

.0036
0034

:0028
.oo2a
.001:
0001

-:0005
-.0011
-.0014
-.0010
-.0004
.- .0009
-.ooal

-.0045
-.0057
-.0050
-.0051
-.0030
-.ooas
-.000a
.00IIJ
.ooa6
.:;::
.

8.49
10.59
12 .6./
14..13
16.’f0
18.80
20.83
23. Y1

-.0644
-.0.410
-.0401
-.oa67
-.oaa2
-. 0103

::::;
.0042
.0084

- 2.13
-. 03

-.0538
-.0706
-.0.(93
-.0954
-.09a2

.oa49

.0236

.oao9

.0165

.0058 0061
:0099
.0135
.0173
.0181
.0158
. ola8

.0065

.oo6a

.0056

.0045

.0033

:::;:
-.0007
-.0013
-.0013

-. O1OCI
-.olao
-.olao
-.0106
-.0006
-.0059
-.oo3a
.0007
.ooa9
.0045
.0056
.006S
.0133

.0111

.0178

.0259

.oa40

.0239

.0164

.0164

::%;
.0060
.0070
.000a

2.09
4.20
6.33
8. 4.6

10.57
12.68
14.74
16.76
18.79
20.83
23.90

.0118

:::;:
-.0019
-.0011
-.0040
-.0025
-.ooa6
-.0035

-.089a
-.0549
-.0456
-.0302
-.0300
-.01.1?
-.0144
-.olal

0100
:CIM;.
.0040
.0037
.0044

-.0010
-.oola
-.0039

-.oa59
-.oa59
-.oa68
-.oa64
-.oa17
-.0171
-.0139
-.0081
-.0033
-.0025
-.0009
.oo3a
.0112

- a.14
.06

a.o.t
4.1.f
6.>0
8.43

10.55
la .66

-. fJ940
-.1170
-. 13YY
-- 1564
-.1515
-.1449
-. V983
-.0763
-.0469
-.0499
-.0489
-.0329
-.030”/

.:;:;

.

.oa84

.0172

.0128
0063

:0077
.0015

-..0031

-:::?2

.0331

.0249

.0244

::?;:
.0217
0207

:0147

0015
:0010
.0014

14.74
16. .(8
18.76
20.81
a3 .90

.0011

.000a
-.ooao

- 2.15
05

2:04
4.15
6.a Y
8.40

10.53
1-2.63
14.72
16. .(6

-.09.79
-.1236
-.1525
-.1853
-.1781
-.1872
-.1260
-.1206
-.013Y2
-.0917
-.0794

-.0339
-.0339
-.0343
-.0324
-.oa69
-.oao4
-.0166
-.0108
-.0050
-.0019
-.0009
.ooa3
.0114

:::::
.0608
.05a9
.0426

::;2:
.0139
.0133
.0051
. 0026

:::;:
.0378
.0461
0456

::;::

:0357
.030a
.0329
. 03a9

:::::
:::;2
.0328
.0309
.0233
.0237
.0199
.0161
. 014696 .1U3 18. .f.f

.103 ao. bl -. J1680 .0039
;: .103

.0376 .0148
23..90 -.0.(28 -.0031 .0309 .0154

.oola
-.0017

.
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T..ble 5. Conch@ed
[8. 8~ Q A CL A CD ACm ACZ ACn ACy]

.011

.011

::::
.011
.011
.011

::::
.011
.011
.011
.011

.031

.031

.031

.049

.049

.049
049

:049
049

:049

. 079
079

:079.

::4;

“::;
:079

:;;;
.079
.079
.079

03
2:10
4.21
6.34
8.46

10.53
l,a.64
14. ’11
16. ’(”(
18’.82
20.84
a3 .9a

- a.16

- 2:E:
4.29
6.33
8.44

10.56
22.6a
14.69
16.74
10.81
20.8a
23.90

- a.17

a:~~
4.19
6.31
8.4a

10. s3
la .64
14.69
lf5.76
18.82
20.83
a3 .87

- a.z9

4.i4
6.25
8. 3“1

10.47
Ia. bb
14. b”6
16.73
18.80
20.8a
23. %

- 2.19
.09

a.o~
4.11
6.24
8.36

10.46
~a.b.t
14.65
16.74
18.00
ao. ea
a3. yo

-.0320
-.0406
-.0408
~.04ao
-.0361
-.0183
-.0011
-.0000
. Uoll

-.os5e
+J$o:

-.0816
-.06”(4
-.0818
-.0360
-. 041,6
-.o 19a
-.0356
~::;::

.0005

+J;:;

-.0937
-.1064
-.~~a3
-.lla6
-.0763
-.0369
-.0357
-.0247
-.0476
-- 0094
-- 0013

-.1219
-.1387
-.1753
-.1909
-.aosl
-.2091
-.1783
-.1190
-.0680
-.0b18
-. U781
-.0402
-.023’/

-.1305
,-. l4a5
-.1”(94
-.ax43
_. 2a40
-.a343
-.2101
-.1463
-.1237
-.0788
-.1167
-.0608
-.0465

.0045
0039

:0030
;::::

. 0010

.0041

.0041

.0045

.001.4

. 0013

.0135

.0139

.ola9

.0111
0087

:0086
.0030
.’ooa3

-.0008
.0012

-.0051
-.0090
-.0094
.0034

.0261

.oa37

.02a4

. 0193

.o.17a
0108

.: OOb9
.0099
.oo4a
.0048

-.0017
.ooa4
.0045

.0479

.0468

.0445
0403

:0343
.oa31
.0141
.0115
.0104
.0039

-.0037
-.0017
. oola

.0649

.064!J

.06a3

.0582

::; $:
.oa73
.oa29

:::2:
.0011

-.oa14
.0100

. 0040 .ooal
I

011 - a.14 -.oa83
:011

.0048 oola
:::;;

611
:011 :0006

::;:
.0004

-.0006
.011 -.0011
..011
.011

-.0007
-.oola

.011 -.0013

.011 -.0018

.011

.011
-.0032
-.0040

.oa9

.029

.oa9

.oa9

.oa9

.029

:Zzz
.029
oa9

:029
.029
.oa9

.049

.049
.049
;049
.049
.049
,049
.049
.649
.@49

:;:;
.049

.080

.080

.(J80
L080
.080
.080
.080
.080
.080
.IJ80
.080
.080
.080

.096

.096

.096

.096
.J096
..096
.096
.096
.096
.096
.096
.096
,.096

.0048

.0057

.0069

.0095

.0145
-.0208
.0074
.oo4a
.003’[
.005”(
.0191J
. 0103

.0’113

.0110

::;2:
.,0300
.0338
.0177
.0197
0165

:0098
.oa69
.ola6

-.0088

.0323

.0319
039a

:0469
.0497

::;;;
.039s
.0249
.oa48
.0318
.0408
. 03a3

0343
:031a
.0395
.0406

:::2?
.0533
.0479
.036-4
.0376
.0570
.0531
.0437

0031
:0040
0051

:: Cm::

:003-4
.ooa2
.ooao
.0020

:8:2:
.ooa9

.0019

0096
:0111
.0140
. 0171
.01”85
,0196

:::;:

::l; :
.oloa
.0048
.0031

0033
:::;:
.

:::::

-:::::
-.0004
-.0011
-.0013
-.0013
-.0008
-.0000

.0063

.::$;

:0050

:::::
.000a

-:::::
-.0015
-.0028
-.oosa
-.0003

.ozaa

.0124
0122

:oial

: ::;:
oo6a

:0046
.ooao
.Oola
.0017
.0013
.0009

-.002
-.005
-.004
-.003
-.oo. a
-.001
.001

::::
.00’3
.003
005

:007

-.004
-.006
-.oo6
-.006
-.005
-.004
-.001
.001
.001
.001
.001
.ooa
. ooa

-.015
-.016
-.015
-.035
-.013
-.011
-.005
-.004
-.000
.000
.001
.ooa
.004

-.oae
-.030
-.029
-.oa9
-.oa6
-.oaa
-.015
-.010
-.003
-.000
.000
.004
. 008

-.036
-.037
-.038
-.0’37
-.036
-.03a
-.026
-.018
-.011
-.007
-.006
-.004
-.001

.-. . ———..— .—._ .—. — -z —._ _— __
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Table 6;lncremenibl aerodynamic coefficient.y~h~ =25 M=,85

I
WY ~.

A’*’ad Q A CL ‘ACD AC’ A~ AC~ ACY

oa9
‘oa9
oa9

km;

oa9
oa9
oa9

-.031
031

:031

- a.~a
. 00

ala

-.0353
-.0463
-.0753
-.0652
-. IJ809
-.(J480
-.0433
-. IJ308
-.0349
-.oa79
-.02./3
-.0150

0150”
:0139
.0111
.0082
.ooa4
.0026

-.0007
-.0036

. 0041

.0104

.+2152

.oaoo

:::::
.0155
.0116

.0013

.::; :

:0106
0098

L3m::

:0053

0039
:0035
.0031
.ooa3
0013,

:oooa
-.0003
-.0010
-.0014
-.0011
-.0017

-.0054
-.00?7
-.0066
-.0056
-.0037
-.0015
-.0006
.Oolv
.ooa4
.ooa9
.0050
.0049

:::?
:~u;
:031
.031
.031
. 031

4.26
6.36
e.b3

%0.63
la. vo
14.76
16.82
18.85
ao .89

oa9
oa9
oa9
oa9

‘.0056 :0048
‘.0036 :;::: .0035
-.0071 oo3a
-.0184 ::::: :ooa5 -.oola

049 049
049 :049
049 .049
049 .049
049
049 ::::
049 ,049
0“49 .049
049 .049

- 2.13
02

a:lo
4.a3
:.::

10:63
12. 7-0
14. ’(6
16.83
18.85
ao .09

-.0509
-.0699
-.1019
-.1077
-.1131
-- 0842
-.0595
-.0435
-.04a8
-.oa8a
-.03sa
-.0198

.0067

.0064

.0050
0045

:oo3a
.0010

-.0112
-.0139
-.o13a
-.011$
-.0081
-.00SJJ
-. 003%
.0007
.0031
.0047
.0057
.0074

0166
:0101
.0061
.oo3a

-.0009
-.0052
-.0031
-.0078

.0006
-.0006
-.0011
-.0013
-.0015
-.0016

04Y .04Y
049 .049
049 .049 -.0044 .0044

-.oa6a
-.oa71
-.oa77
-.oa64
-.0216
-.0151
-.0133

080 .079 - 2.15 -.0897
-.l 16a
-.1038
-.1669
-.18a3
-.1435
-.1141

.04?9

.0470

.04>7
0377

:0266
.oa33
. 0108
.0060
0036

:0007
-.0010
-.0065

.oaa2
03a2

:0394
.0498
.0355
.0403
.oa90
m;;

.02a8
ml):;

0131
:0191

::;::
.030B
.oa44
. 0188

.Olao

.0117

.0110
0094

:0069
.0035
.0031

:::::
.0014
.ooa6
.0005

080 .079 - .04
080 .07Y 2 06
080 .079 4
C180 079 6
080 :079 8

19
33
46
39
60
‘(7
02
b4
8 “1

(180 079 10
080 :079 la
080 079 14
080 :07Y 16
080 18
080 ::;: ao

43:5:

_. 0530
-.04 ”/1
-. U504

-.0072
-.0036
-.0019
-.ooaa
. 0026

-.0340
-.0370
-.0374
-.0330
-.0275
-.0184
-.0156
-.0099
-.0044
-.0019
-.ooa7
.ooa5

. 103 - 2.15
05

. a:os
4.17
6.30
8.4>

10.58
la .66
14.75

-.0907 .0664 .0174
.0288
.0390
.:;::

:0448

::;;:

:::::
.0404
.0401

.0128 0167
:0174
.0169
:0156
0105

:0060
.0054

:i~::

:Z;::
. oo~e

-.la85
-.lt3a9
-.ao19
_. 2164
-.1730
-.125Y
-.laae
-.u 992

.0661

::;::

:::;:
.02a9
.olla
. Clll
.0117
. 0010

:0105
.0145

:::::
oa95

: oa17
.oa30
.0198
.0174
.0147
. 0151

16.82
18.84
20.88

-. U’IY5
-.lJes’f
‘. Ctb3Y .006d

I t
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N\\\,\(b) Modified leading

Table 6. Cone@’eg’.
88 0 ACL A C“ A-Cm AC’ A C~ A CY

.011 .011 - 2.15 -.0314 .00s2 .;():: 0013 -.0037
Clll .011 - 03 -.03”[9 .004s ::;5: :OOLI -.0059

;011 .011 2:11 -.u 425 .0040 ;0080 0045 .0010
.011

-.005U
4.24 -.05”[5 .0019 :0059

::::
.0117 -.0039

011 6.38 -.0494 .0040 .0137 .0065 -::::: -.0026
:011 011 -.03E9 .0012 .0132 .0040
.011 :011

-.0008 -.0002
-.0085 .0060 .0033 -.0011

011 .011 -.0094 ::::2
.;:.; :

:011 .011
.0019 -.0009

-.0036 .::; : .0014 -.0009 :0038
.011 .011 .0021 -.0015

:;::;
.0036

.011 .011 .0000 .0033

.011 .011 . .0008 .0045

6.49
10.59
12.67
14.73

0040
:0043
010,8

:0170
. 0198

16.81
18.87
ao .88

-.0008
-.0017

:031
.031
.031
.031
. 031
.031
.’031
.031
.031
.031
.031
.031

Jhl;

.04Y

.049

.049

.049

.04Y

.049

.049
049

:049
. 049

.079

.079

.079

.079

.079

.079

.079

.079

:2;;
.079
.07Y

::::
.103

::::
.103
103

:103

- 2.17
.05

2.10
4.2a
6.34
0.47

10.57
12.06
14, ’(4
16.60
18.88
20.91

-.0453
-.0615
-.0601
-.0980
-.0938
-. Vb39

0138
:0131
.0123
.008s
.0081
.0045

.0044

:::::
.oao3
0201

:0169
0121

:0101
.0065
0093

:0086
. 0087

.0039
0056

:0086
.0119

.0034

:;:2:
.ooa6
.0016

-.0000
~. 0006
-.0004
-.0007
-.0011
-.0000
. 0005

-.0041
-.0065
-.0067.
-.0066
-.0054
-.oo2a
-.0002
.0017
.0019
.ooa6
.ooa5
.ooae

::;;
.029
.029
029

:029
.029
029

:029
. 029
.oa9
. 02Y

049
:049
,049
.IJ49
.049
:049
.049

:::;
.049
.049
.049

V80
:000
060

:080
080

:080

::::
.080
080

:060
.080

.096
,L196
.L196
. :;.;

:096
096

:096
096

:096
.u96

.ola7

.0108
0073

:oo4a
.0038
.0042
.0018

-.03Y1
-. U2Y’(
_. U1Y8
-. lJ3b4
-.0044
.0052

.ooa8

.0055
ooao

:0053
0004

:oaa6 .0013

~::::;
-.1034
-.1304
-.1228
-. U854
-. 0585
-.0342
-. 034.0
-.04”(1
-.0079
.0199

:: :2;
.0229
.0188
.0179

::::2
.olao
.0053
.0084
.0148

0092
:0107
o15a

:oao8
.0236

:::;:
.0094
.0071
.0057
.0109
. 0.030

.0066

.():::

:0052
0036

-:::;;

:0001
-.0006 1

-.o16a
-.0167
-.13157
-.0154
-.0124
-.0087
-.0053
-.00!2
-.000

0017
:001
.001

- a.16
2.CI:
.

4.19
6.33
8.46

Iu. bv
12.66
14.74
16.80
18.87
ao .93

-.0013
-.0020
-.0001. 0341

1
-.0273
-.030a
-.oa93
-.0290
-.0247
-.0189
-.012
-.008
-.0024
.0013
.001.
.0024

.0121
A:;:

0105
:O08Z
oosa

:0024

-.1130
+:::

-.ao92
-.2113
-.190a
-. 1481
-.116Y
-. 07-4
-. 0’/50
-. U2U1
-0 u214

.0487

:::::
.0411

:: 2::
.0166
.0109
.0101
. 0120
.0 X76
.oa61

.0317

.03a2

.0419

.05a6

.0570

.0581
::::;

0281
:0091

.0177

.0206

.0257

..0320
0350

:037a
.oa75
.0219
. o15a
.0131
.0157
.0044

- 2:;;
4.15
6.29
8.4o

10.32
12. b2
14.6tl
16. ”f5
18.81
ao .87

0016
:0004

-.0004
-.0002
. 0030

.0164
0166

:0161

:::5:
.0091
.0055

-.0083
.0061

J
-.03T
-.0>84
-.0379
-.0380
-.0347
-.oa90
-.0227
-.0148
-.0098
-.0059
-.0049
-.0049

- 2.ao

2:;:
4.14
6.Z6
8.39

10.50
12.61
14.7
16.7 8
18.86

-.1165
-.14a8
-. 11396
-.a 359
-.2480
-.a260
-.1841
-. 135.(

.0654

.0654

.0639

.0583

.0518

.0397

.0309

.0246

::::;
. oa35

.0195

.0220

.oa75

.0347

.0394

.0434

.0359

.oa73

.oa13
0171

:0147
.0133

. 0038
ooa5

:0019
. 0035
.0041

.103

.103

.103
.096 .103 20.90

-.1080
-.0998
-.0761
-.0539

-.—.——.-. ——— —-——— —-.—- ————-—— ---
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\
(0) Pluin Ieuding edge.

Tub/e Z Incremenfol Qerodynffmic c~fficients. ‘h/z=25 M=90

& &’ Q ACL A CD AC~ AC’ “AC~ A C’Y

.031 - 2.13
:%;

-.0307 0160 .0051
.031 .01

.0008 .0041
-.0507 :0146 .0116 .::; :

-.0064

2.13
:%;

.0037 -.0079
-.0701 .0119

:::: 4.2.[
.0242

-.0831 .0077 .oa95
.oo3a -.0075

:0121
029 .031 6.41

0025 -.0061

:029
-.0658 0035 .oaso .0110

8.54 -.0531 -:0070
:0022 -.003s

::::
.0237 .:::; -.0000

10. b6 -.0388
-:::;:

:::; .031 12.73
-.ooeo .023’/

-.0333
-.0007

.029
-.0039

.031
0162 :003.9 -.0005 .0006

14.80 -.0126 -.0000 :0140 .0037 -.0000 .ooa9

.049 .049 - a.14

.049
-.0597 .0275 0051 -.0122

.049 - .02 -.0797 .0258 :;%: :0105
,049 .04Y 2.11 -.1062

::::: -.0139
.0229 . :::;

.049
.0061 -.013s

:;:;
4.24 -.13a8 .0159 :0409

.049 6.39 -.1217
.004.9 -.oiao

,04Y .049 8.51
0077 .0451 :oao9 0031

-:0023
-.0092

-.0890 .oa96
10.64

.o16a

:::;

:0011 -.0048
-.0708

:::;
-.o asa

la .73
.0334

-.o ala
.ola4 -.0003 -.0008

.0060
>04Y .0’49

.0141 .0090 .0002
14.81 -.0263 -.0010 .oa47 .oo6a -::::: .ooa4

.07Y - a.ls -.0693
‘::: .079 -

.0495 .oa16
.04

0116 olao -.oa63
-.180$

080 .07Y
.0486

2.0s -.10a2
:0184 :0117 -.oa75

080 .079
:::?:

4.21 -.1897
.0111 -.oa83

080
::::; .0632 :: E:: .0061

.07Y
-.oasl

6.34
080

-.1938
.079

.0256 .a671 .0069 -.02ao
8.46 -.1396

080 .079
.0107 .0444 ::::: -.0130

10.61
08Q .07y

-.1189 .0061 .0467 .0199 :;::; -.0119
12.71 -. V7 .18 .0097

080 .079
.0174 .0018 -.0073

14. .(9 -.ti0y4 .0056 :;::{ .o14a .0008 -.0030

096 - 2.16 -.0865
096

.0684
:iz; -

.o16a .0110 .0160 -.0354
.04 -.1282 0687

096
.0311 .0196

a.Q6
.0168

-.18a4
-.0370

:0637
096

.0265 .0159 -.037a
:;:; 4.1 Y -.2243 .0550

096

d:;;

6.3a
.0139 -.0338

-.2a60 .0398 .07a8
096 :103 8.47

:;;:: .0104 -.oa80
-.1738 .oa12

096
.05a3 .0060 -.0109

10.59 -.1438
:;;;

.0146 .0429 ::::: -.ola6
096 .:: .:; -.1098 .01.90 04a7 .oa32 :: Z:: -.0093
096 .103 . -. loal .0131 :048a .0208 .0029 -.0049
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\
(b) Modified leading edp.

Tub/e Z Concluded
& & a A CL ACD hCm ACZ AC. A Cy 1

4
>011 -.0303
,011 -.0453

:::;
,011
011

:011
,011
,011

,029
,029
,029
,029
,029
,029
,oa9

::::

.011

.011

.011

:;?:
.011

:8::
.011

031
:031
031

:031
031

:031
.031
031

:031

.049

.049

.049

.049

.049

.049
049

:049
.059

079
:o”f Y
. 0“19
.079
.079
.079
.07Y
.079
.07Y

103
:103
103

:103

:;:;

:1L13
.1U3

- ‘2.17
.04

2.11
4.26
6.39
8.49

l(J. bO
12. ”/0
14.80

- 2.19
06

a:07
4.2a
6.35
8.46

10.56
la. b9
14.80

- &.18
.0’[

2.07
4.al
6.35
8 .4-/

10.59
la,70
14. ”t5

- a.21
.09

a.04
4.17
6.30
8.43

if.).b3
12. b3
14.83

- 2.al
-.

a:;?
4..15
6. 2“(
8.40

10.5.2
la ..53
14. ”(4

_. 0544
-.0531
-.0514
-.0308
-.oa14

lJo45
:Ouel

-.0568
-.069a
-.1003
-.1174
-.1146
-.0703
-.04Y4
-.0171
. uooa

-.uoa’t
-.084a
-.la49
-.1491
-.14”(3
-.l loa
-.0763
-.0342
-.0433

-.1110
-.1406
-.z93a
-.2344
-.a 400
-.ao43
-.15138
-.1107
-.ub Y5

-.1107
-.14a3
-.ao94
-.2s43
~:;133;

-.2034
-.1495
-.1208

:::::
.0010

-:::::
-.0011
-.0007
- ..ooas
-.0007

-.0040
-.0058
-.0047
-.0030
-.0005
.0009

:::::
.0033

:::3
.0097
013s

:0144
010’7

:0041
-.ooa6
-.0040

::::;
0032

:0010
. 0053
. 0057
.00 -57
.0041
.0064

0140
:oa53
.0096
. 0035
.0045
.0066
.0054
oola

:0049

.oa70

.oa6a

.oaa7

.0163

. 0154
0132

:0092
.0069
.ooa4

.0508

.0494

. 0403

.0402
0331

:oaab
0149

:0033
. 0132

.0678

.0678

.0636

.0566

.0492

.0395

.0271
0150

:0181

‘.0084
.0095
.016u
.0193
.02a3
0053

:0067
-.0i61J
-.0033

0074
:0097
.oi82
.0371
.0427
0076

:0064
-.006’f
-.0103

::;2:
.0318
.0506

:~::;

:0040
-.0114

.0316

::22:

:::2:
.0714
.0483

:::2:

.0300

. 031”/

:;;!;

::::;
0622

:oa84
.oasu

. 0036

.003”7
0033

:ooas

-:::::
oooa

:0004
-.0000

049
:049
.049
049

:049
049

:049
049

:049

.080 -.oa9u

.080 -.oa99

.Ueo -.oa96

:Z::

-.oa9i
-.oaia
-.0139

:::: -.0109
.000 -.0065
.080 -.0020

096 -.036
:096 -.038 1
096 -.03aa

:u96 -.0379
.u96 -.0325
096

:09b
+):;;

.096 -.0144
u96. -.0006

.0077

.0105

.o16a

.oaa4
;0250
.oa34
.J115
ooa4

-:0016

.0153

.0201

.0258

.0351

.0386

.0375

.oa59

.0200

. 0081

. 0165

:::::
:::::
.0460
.0337
.oa47
.0157

:::::
.0061
.0051
.,ooa6

-.0005
-.0001
-.0000
. 0002

0119
:0119
. 0113
0104

:0072
0035

:ooa3
0015

:0011

. 0163

-.0045
-.0070
-.0069
-.0066
-.ooa8
-.0001
. 0013

:::::

-.0151
-.0157
-.0157
-.0144
-.0095
-.0045
-.0026
.0004
.0006

. . —.. . .—. —z — —-
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\
(0)Pluin kw’ing edge.

NACA RM L54109

➤ub/p 8. jnc~mpflful aerodynamic coefficie@...~&2 ’25 M =.94

8* t$~ Q ACL A CD AC~ ‘-–-AC~ ACZ A CY

029 .U3A
029 .031
029 .031
oa9 .q31
029 .031
oa9
oa9

d:;

049
049
049
049
049
049
049

080
080
080
080
oeo
080
080

996
096
096
096
096
096
096

A4;

.049
049

:049
.049
.049

.0?9

.079

.079

.079
079

:079
. 079

.103

.103

.103
103

:103

::::

- a.lz
01

2:13
4.27
6.40
e.sa

10.63

- all

a:?:
4.85
6. 3.8
8.5a

10.65

- a.z5
03

8:06
4.81
6.36

. 8.48
lo .6a

- a.jg

.“04
a.07
4.19
6.34
8.47

10.58

-.oa aa
-.0554
-.0800
-.0754
-.06a3
-.0453
-.0130

-.oaoo
~:::;$

-.la56
-.1090
-.07a3
-.o”to4

-.0734
-.1188
-.1643
-.18%7
-.1802
-.la8.a
-.1067

-.O.~a~
-.13a3
-.1854
-.2080
-.8090
-.1579
-.1757

.0166

.0156

.ola4
0065

:0053
.000a
. 0056

.oa73

:::::
.0151
0099

:0073
.0009

. 0523

.0505

.0447

.0370

.o ass
oao5

:0161

.069.9
070a

:06~4
.0607
.0405
.aa91
.0111

.ooa4 -.0008 0042 .-. OOS-’

.0159 .0047 :0040 -.008(

. oa93 .0109 .0033 -.008(

.0372 .0137 .0021

.oaso .:::; .0004

.0169 -.000s
-.0031 :0090 -.0010

.0088 0035 .0071

.0835 :::;; .0068

.0419 .0061
:oa16 .0044

:::2:
::::: :::?:

:;::: .0145 -.0007

.olas
::::: :::;:

:::;:
:::;; ::::; .009s
.0760 .0358 0066
.0431 .oa71 :0036
.0461 .oa76 .0016

.0140 0105 .0168
0346 :0193

:0561
.0167

02?7
.0732 :0366 :::::
.0786 .0100
.053’[ :::!:
.074a

.Ooba
.oaa9 .0043

-.00’5:
-.ooa;
-.000:
.ooai

a:::

-.o14i
-.oiod
-.006!
-.004:
-.0002

-.oas:
-.oa81
-.oae;
-.0a61
-.oal;
-.013i
-.009(

-.0364
-. O.37C
-.037:
-.0364
-.oa%~
-.0195
-.012[

—
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Ah”\\ (b) Modified leading edge.

Toble 8. Cone/ffu’&
8~ 8~ Q A CL A co A Cm A C~ AC, A CY 1
.oii
.011

::::
.011
011

:011

.011

.011

.011

.011

.011

.011

.011

- Z.16
-. 03

-.6359
-.0467

.005’7

. 004s
Ooaa

:0055
.0076
.0084
.0077
.0053
.0064

.0016

.0014

.0007
-.0003
-.0010

-.0036
-.0064
-.0052
-.0019
-.0005
.0019
. ooa7

a.i. o
4.a4
6.36
8.46

10.57

-.0518
-.0496
-.0404

-.0011 oa43
.0010 :oa44
. 0003 .o16a
.0009 -.0006

-.000a -.oa14
-.oa86
-.olal

-.ooli
-.0016

.0039

.0039

:::::
-.0001
-.0006
-.0015

-.0053
-.0071
-.0073
-.0047
-.0018
.0006
.ooa6

.oa9

.oa9

.oa9

.oa9

.oa9

.oa9

.oa9

::::
::::
. 031
,031
.031

.049

.049

.049

.049

.049

:::;

.079

.079

.079

.079

.079

.079

.079

.103

.103

.103

.103

.103

. 103

- a.19
.05

a.06
4.21
6.34
6.43

-.0470
-.0617
-.0919
-.096a
-.1009
-.0913
-.0366

.ooa4

.0067

.0104

.0146

.0147

.0117

.o13a10.54

-.0149
-.016~
-.0263
-.0130

oo8z#
~:ooa~
-.0010

.049

.049

.049

.049

.049

.049

.049

- ale
.06

a.07
4.22
6.34
8.45

10.5!7

.oa6a

.0277
ml:;

.0448
:::?;
0078 ::;::

.0004 ~05a4
looa3 .0177

.0068

.0110

.0170
..:;;;

:oaao
.0193

.0070

.0070

.0061

.0046

.0019
-.0007
-.0013

080
:080
080

:OL30
.0s0
080

:080

- a.ao
.09

a.03
4.1’1
6.30
e.4a

10.51

-.0904 .0537
0536

:0480
.0408
.03a7
. 0136

oa30
:0368
.0608
.0840

:::::
. 030a

.0.140

.0191

.0263

:::%
.0369
.03a9

.olae

.olas

.olal

.0105

.0065

.0028

.0011 1
-.oa98
-.0329
-.031
-.oae3
-.0197
-.0115
-.0079

-.la61
-.179”i
-.alo3
-.200Y
-.19a4
-.~59a .0111

,096
,096

- a.al
-. 10

-.0953
-.136’1

.0717

.0’716 :!;::

.06tr4

.06a-8 ::~::

.0494 .0817

.0340 .0876

.0156

;::::
.0376
.04a4
.0449

o17a
:0173

:::Z:
.0111
.0080

-.0s74
-.0.400
-. 041.5
-.0404
-.032s
-.oaa9

,g; ;
:096
,096

a.oa
4.14
6.a”i

-.19”(9
-.a398
-.a378
-.a3a88.39

--.——. —— ..— — —___ . .
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.

\
b) P/uin leading edge.

W[e 9. /ncremen@l uerodynomic coefficients. ‘~1, ’25~. -

& & Q A CL A CD A Cm A Cz A Cn A Cy

M=.40
080 000 - 2.06 -.06”(8 .0214

:080
0006 0087 0063 -.6076

:000 .00 -.025.4.
080

0188
.000

:0068 :01Z6
:0183

:0063 -.00.92
2.04 -.u499 .O1OIJ

:080 -O (JO
.0064 -.oo9a

4.10 -.u 036
OBO

.0156 .0139
.000 6.1”1

:::::
-.0410

.0054 -.0091
0154 .ol aa

:OBO .000 8.a4 ‘-. u169 :0115
-.0054

0005 : :::;
080 .000

::::: -.0044
10.29 -.0241 .0089 -: OOOU,

:080
0090

.000 12.34
.ooaa -.0014

-.0183 00ba 0025
.080

:0074 Oooa
-.olaz :

.0016
14.36 :0021

080 ::::
0026 0048 -:0005

16.42 -.0019 0004 0006 :0043 -.0010 ::::2
:080 000 18.44 -.0469 -:0143

::::
-:0080 .0034

20.4s
-.0021 01S6

:%: .
-.043”f -.0208 -.00a9 .0013 -.ooa7 :0167

23.45 -.0846 -.0401 -.0044 .0030 -.oosa .0184

M=.60
- 2.06 -.04’(2

:::: :::: - . 01
.0198 0097 .0136 0058

-. U599 .0197 :Olae
-.0087

0158 :00513
.080 2.0? -.0701

-.oo9a
IJIeb :0181

.080 ::;; 4.13 :0143 :::22
d:::

-.0840 .oaos
-.oioa

.080 6.25 -.0664 013s 0160
-.0100

.0199
.oeo

0036
:::: 8.34 :0059 :0004

-.0077
-%0506 .0143

.::: 10.44
:0017

:%:
-.0394 .0031 -.0038

-.ooal
.0008

12.52 -.oa74 .0016
-.000IJ

:000
-.0022 :%: .000a

14.60 -.do’/4
.0033

:;;!
0007 -.ooa2

16.&4 -:0071
-.0007 .::;:

:::;
-.oa47 -.0051

18.63 -.0136
:0031 -.0017

:080 .000
-.0062

20.63 -.0105
-.oo3a

‘.00b6
-.ooa2

-.0038 :::!:
::;;;

.080 .Ovo 23. ’/0 -.0036 -.0036
-.0034

-.0039 .0025 -.0044 :0133

/24=.70
,Q80 000 - all -.0618 .0195 .0127 .0149 .0056 -.009%

080 :000 - oa -.0740 . .0189
:080

.0148 .o 17a oa55 -.0097
a:o.f -.!.)861

::::
.0187 .0191 :0053

,080
-.0095

4.17 -.0990 :::;: .02a9 .oaao
,080 000

.0039 -.0090
6.a9 -.U816

:000
.0104 ,0163 0198 0030 -.0065

,080 8.40 -.0628 0034 :0144 :0009
000

-.0009
10.50 -.0569 -:ooab -::::: 0006 .0012

:::: :000 12.bO -.0314 -.0012 -.0031 :::$; -:oooa .0041
,080 .000 14.t17 -.C1155 :::$;: -.0051 .00a6 -.0010
,080 .000 16.”(1 -.UOb”f -.0077 .ooal -,ooal :::::
,::: .000

:E::;~
-.0013 -.0053 .0003 -.0019

.000 -::::: -.0055
.0132

-.0049 .0017 -.0038
;080 .000

.oia4
a3.7e -.0202 -.0108 -.0017 .ooal -.oo4a .0138
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\
(271Concluded

‘Z-AI. n --- 1..-..- ./
Iuolc 2. wnrrnuea. .

& &’ Q A CL A C“ AC’m ACZ ACn ACY
i=B/

080 .000 - a.12 -.0’ 122
:080

.0200 .0205
000 - .02

.0057 -.0092

.080
-. W855 .0”191 ;:;:: :::;: 0055 -.0105

:000 2.09 -. U959 .0179
4.20 -.104Y

.0208 :oo5a -.0110

:::: ::::
.0135 .0321

6.33
.0233

-.u9 ai .0091
-.0098

.080 .Ouo
.0236 .0202 :::22

8.46 -.0872
-.0065

080 .000
.0018

10.57
.0170 .o14e

-.0242
.0001 -.0020

:080 000
.0025 -.00s9 .oo3a 0004

12.6% -.021”/ -.0023 .00s7
‘ .0008

.0042 -:0007 .0030
:000 14.75 -.0059

:::: .::: 16.80 -.0057
-.0016 -.0008
-.0025 -.ooa2

-.0013
:::;: -.0016 :::;:

18.79 ~:::l;
:::;

-.0046
:000 20. ea

-.:::!
-.00.77

.0003 -.0017 .0100

. 080 .000 23. % -.0069
.0007

-.0043 -:0073
-.oo aa

.ooa3 -.0043 ::!:;

4?=.85 .
.080 ..OUO - 2.13 -.(J132Y .0205 .0232 .0178 .0059 -.0104

.080 .Ouo - 03 -.0955 .0196 .0264 .0197 .0056 -.ol~a

.080 .000 2:09 -.1230 m:
:::;;

.0053 -.0110
.Ouo 4.21 -.1%83

::::
::5:: : .0040 -. OIOU

.Ouo 6.35 -.1208 .0065
. .ooal -.0055

000 0.47 -.1032 -.0011
::::

a:;
:W; -.0002

:000 10.60 -.051a -.002s -.0015 0004 :::::

.Ono 000 12.70 -.0149 -.0023 .0032 :0035 -:0007 .00s2
:000 14. .I7 -.o all -.0072 .0017 -.0015 .0087d::
000 16.8a -.0111

.080
-.0047 -.oola :::;’ -.0016

:000 18.85 -.0111 -.0120 -.0063 -.0030 :::;:
.080 .000 20.88 -.0062 -.0041 -.00IU .0004 -.0020 .0113

M’.9O

000 - 2.15 -.0953
::!;

.0217 .oa9a .0194 .0061 -.011”1
:::: - .04 -.1101 .::; : .oa16

2.10 :::::
-.0117

-.1286
:~;;

.0243 ::::: -.0118
:; Cl: 4.23 -.1422

6.3’t
:0134 .0430 .0276 .oo4a -.0096

-.13 ”/8 .0036
:080 :

.0438 .oa46 -.0061
000 8.51 -.0778 -.0042 0187 .0157 -::::;

.000 10.63 :0137
.0007

-.0550
:::: 000

-.oo8e
12.72

-.0004 .ooa5
-.01.(1 -.0020 .008u ::::: -.000a

.080
.0038

:000 14.79 -.0135 -.0046 .0069 .0005 -.0007 .0073

M =.94
080 000 - 2.13 -.08”(3

:080
.oaeo .0364 .0071

:000 - 03 -.114’( .0200
-.0116

.080 .Ouo 2:10
: ;:::

-.1303 .02a5
. .0065 -.0134

CJ130 .O(JO

:::;;
.0248 .0061

4.a4 -.lab3
-.0133

0450 .oa69
:080 .000 6.3’f ::;::

0049 -.olas
-.1218

.080 .000
:04’t9

8.49
; :::; :ooaa

-.0364
-.00”96

.olab -.0086 .oola -.0032
. 080 .000 10.6a -.0286 .00b”7 .0001 .0113 -.0000 .0030

. .——— .—. —— .. ..—.—
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/

W (b) Modified leading edge.
Table 9. Co~finued

I

as ad Q A CL A CD A Cm A Cz AC~ ACY

M =.40

680
080
C)ao
OBO

060
080

- 2.06

2:i:
4.09
6.13
8.19

lo. a6

-.04al’
-.0493
-.0454
-.0653
-.0839
-. u 88.5
-.0s30

.0242

.02.21

:::;?
.0157
.0106
.0113

::::;
:0097
0133

:0151
.0073 .oa2tl

-.016!
-.01”9:
-.0181
-.019[
-.019;
-.017,
-.0161
.018]

-.009:
-.ooa!
-.000:
.ooaf
.003s

L2 .3a -.043a .0061 .0016 ~Oli~ :iii)ii -1

14.38
16.41
lB .43
20.47
23.49

.0061
::::; .0058

-. U104 -.004b
-.013”/ -.0093
-.01’13 -.0102

0009 ‘0046 .0004
-:0008 :0037 -.0015
-.ooav .ooaa -.0021
-.006’/ ;.:0:: -.ooa7
-.0035 -.0037

/kf=.60
080 000 - 2.11 -.0528
080

oa34 .0116
:000 - .04

0135
-.0029

.0067 -.0130
:0209 .0116

U80 2.05
:0151

-.073Z
.0057 -.0179

.oao6
000

.016v
::::

.0179 .0056
4.xa

-.0149
-.09”f9 .0188 .oaou

D80
.oao4 .oosa

6.21 -.oa6a
-.016a

080
.0155 .0185 oa18

:::: 8.a9
.0037 -.0166

-.1026 .0092 .oa37 :02a5
080 000 10.40

.0023 -.0154
-.0616 .(3699

380
.0143 .0150

:000
.0018 -.0138

la.46 -.0358
)80 .000

.00239 .0064 .0008
14.55 -.0002

$
0, 36 .0051

-.00.96

)80 .000 16.60 -:0 ao
:;w: -.0007 -.ooa5

-.0101
)80 000

.ooa6 -.0017 .0008
18.63 -.0118

)80 :000
-.0s39 0019 :0010 -.ooa3 .ooa9

ao .68 -.0061
)80 .000 23. ”[0

-.006B :0109 -.0007 +::: .0059
.0106 -.0019 .0031 .0003 .ooa2

M=. 70

180

::::
. Cluo
.000

- 2.15
05

a:04
4.13

-.0600
-. U”{08
_. 1060
‘.llb3

.oa4a

.0208

. 018b

. 0108
.000
.000
000

:000
.000
.000
.000
.000
. 000

6.2b
8.35

10.4”[
12.54
14.62
16.67
18. ”(1
20. ”14
23. ”10

-.1112
-.1177
-.0735
-.0302
-.03ao
-.0008
-.0339
-.044”/
-.c! 088

. 0147

.0154

.0047

.0049
-.0.056
.000s

-.0103
-.0129
-.0095

.0153

.0159

.019U

.oa30

.0248

.0301

.0140
0076

:0049
.0010
.0065
.o16a
.ooa6

.0153

:::::
.oaa3

:;:::
.0166
0091

:0037

:;;;’

:0008

.0068
0057

:oo5a
.0049
.0034
.0020
0008

-:0001
-.0010
-.0021
-.0027
-.0035
-.ooal

-.014(J
-.0174
-.0154
-.0143
-.0144
-.0130
-.0094
-.0043
.00(J8

::::;
.0053
. 0031
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\
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\

‘\ \ (b)Concluded

r

A’. ad Q A CL ACD ACm A Cz A C~ A Cy

M =.8/
,080 .000 - 2.16 -.0940 .0219 .0209 0174 .0066 -.oi36
0s0 .000 - 06 -.0994

:000
0191 0218 :0190 0059

.000
-.0164

2:o6 -.1111
.080 .000 4.16

:0171 :0266 0208 :0051 -.0150
-.1308 .0153 .0288

.000 6.29
:0247 .0047 -.0141

-. 13-8 .o~2a .0286
::8:

.0246
.000 8.40

0033
-.1282 .0057

-.0133
.0334 0245 :0018

.080 000 10. E.2
-.0107

-. 09-1
.,oa o

.0025 .0155 ;ozaa -.0003 -.0061
:000 12.61 -. 04-2 .0030 .0079 .:::: -.0008

.o#o .000 14.6’(
-.0009

-.0169 .0009 -.0103 -.0019
.0-80 .000 16. ”[4

.0034
-.(JZ06 -.0015 -.0074 :0019 -.0021

.oao
.0043

18.50 -. OZ1O
:8::

-.0043 -.0054 -.0023 .0053
.oao 20.82 -.uo2a
.oao

-.0014 .Olou :::?: -.0030 .oo4a
.000 23.90 .uo02 .Oolu .0089 -.0006 -.0010 .0033

M = .85
000 - 2.ao -.095a 0224 .oa21 .ola6 .oo6a::;:

:000 - . 00 -.0354 :o 19a .0313
+.0142

0210 .0061 -.0161

. oao .000 2.o4 -.1301 .0175 .027’{ :oa2a 0052 -.0158

.uao
::::

4.1”/ -.1654 ,0143 .0343 :0048 -.0139.
uao 6.3o -.1603 .0379 .0348 :::::

:uao
.0031

a.43
-.ozau

:8::
-.1134 .Ooba .0263 .oa57 .0006 -.0063

.oao 10. s.6 -.0706 m:; .0201 0170 -.0008

.uao .000 lZ .64 -.0333 .0002
-.0037

:0077 -.0012

.080 .000

.0004
14. ”/3 -. Goal 0049 -.: CI:: .0039 -.0018 .0035

.000 16. ’(9 -.02a2 :0072 .0020 -.0021
:::: .000 ~a. a7 .000a .0006 :0039 -.0016 ::8::
.oao , 0.00 2(J.86 -.u 036 .0198 -.0053 ::8:: -.0018 .0037

/v=.90
oao .000 - z.”a2 -.1Z38 .0259 .036S 0209 .0070 -.-6-iZ3

:oao -.1292
:~U:

:0229
,oao - 2:::

.0215 .0341 0062 -.o1711
-.1637 .olaz .0414 .0251

,oao 4.19
:0054 -.0160

-.la56 .0120
:000

057a 0288
,oao :.:;

.0047 -..0141
-.l.ia6 .O1lA

uao .000
:0593 :0300 -.oliJ3

-.1346
:080

00’10
10:57

.0279 -::::: -.ooa5
-.v”f39

oao ::::
:009s ::::: .olal -.0009 -.0013

12.65 -.u3S6
:oao

-.0005 -.0259 .0061 -.0007
.000 14.”16

.0024
-.U231 -.ooa9 -.0149 .0029 -.0010 .0020

M=.94
.oao .000 - a.zl -.1110 .ozb2 .0339 . 0207 0075
.oao .000 -

-.0-14?
oa -.12a6 .0219 .0-409 .0231 :0063 -.0171

080 2:05 -.1527
:oao :;H;

0147 .0561 .0256
4.~a

.0055
:0119

-.0165
-.1611 .063Z .oaaa .0049

.oao 6.32
-.0145

-.1402
:000

0094 .0471 .oaal .0021 -.oo9a
a.45 -.la62

:::: .
-;;:;: .0555 .0Z46 -.0009

000 10.53
-.0012

-.05a2 -.oaa~ .0212 -.0008 -.0012

— ——.- ——— ___ . _ ._
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.

W) (a)~luin 7eadingedge. /

,,

Table /0. Incn?mentul aerodynamicCm ffjcients. ‘~b~ =.47M=.40
a. & Q A CL A CD ACm ACZ A Cn A Cy
Oaa

:Oa8
.028
.oae
.oae
.oas
.oa8
.oa8
.oa8
.oa8
.oaa
.028
.oae

.04a

.040

.048

.048

.048

.048

.048

.048

::::
.040
.048
.048

.081

.081

.081

.081

.081

.081

.081

.081

.081
081

:081
.081
.081

.100

::::
100

:100
100

:100
,100

::::

.oay

.029

::;;

:::;
.oay
.oa9
.oa Y
.oa9
.029
.oa9
. oa9

050
:050

::2:

::2:
,.050
.050
.050
.050
.050
.050
. 050

077
:0.77
077

:077
.077
077

:077

::;;
.0”(7
; CM;”

.077

.099

::;;
.099
. 099
. 099
. 099
09Y

:099
.099

- a.06 -.0S06
-.oa07
-.0357
-.0495
-.0437
-.0504
-.0ba7

.oo9a

. Ooel
0059

:0036
-.0140
-.0018
-.00’?1
-.0006
-.0081
-.0079
-.0110
-.0101
-.0267

-.oo5a
.0015

-.ooa6

::::$
-.0065

-:::;:
-.0089
-.0086
-.ooa9
-.oi7a
-.0167

.0037

.0056

.0064

.oo7a

.0061

.oo7’a

.0070

.0053

.0036

.0033

.oo2a

.0014

.0004

. 0045

.0043

:::;2
.0031
.:; !3:

:0003
.0004
oooa

:0004
oooa

:0013

.0087

.0141

.0159

:::::

:::::
.0106
.01Q3
.olau
.0101
. 0099
.0136

.00
a.04
4.09
6.15
8.ao

10.27
xa.3~
14. >.1
x6.41

-.0443
-.0405
-.0359
-. U400
-.0317
-.0618

18.44
ao .45
a3.45

- a.06

a:gi
4.10
6.15
8.a3

10.2”1
la .33
14. >7
16.41

-.0501
-.oa64
-.0368
-. 0$05
-.0445
-.0414
-.0490
-.0354
-.0405
-.053Y
-.0538
-.06a6
-.0489

.0170

.0156
0143

:olla
-.0073
.0045

-.0017
-.0023
-.oo6a
-.0114
-.0138
-.oaio
-.0196

0053
:oloa
0064

:0114
.011’{

:Z!??
.0065

-.ooa9

::::;
-.0108
-.0007

0082
:0106
.ola7
.0148
.0137
.0118
.0101
.0074
.0057
.00s3
.0040
.0035
. oola

0080
:0078
00”/6

:0067
0056

:0037
.0016
.0009
0005

:0003

:;:;:
.0018

0109
:0183
.oaoa

::::;
.o13’a
.0066
.0068
.0046

:::::

::;:;

.

18.44
ao.43
a3 .48

.04 aA
d:::

.044C
04a?

:0355
.oa3;
.0196
.017Z
0165

:01s9
.0135
.0132

- a.07

- a:gz
4.139
6.%5
a.a~

10.26
12.34
14.38
16.43
18.4”/

-.0850 .0362
o;;:

.oa79

.:;; ;

.

. oo5a

.000>

.0019

. 0013

.0046
0059

:0013

.0166 .0168
-.0664
-.0778
-.0916
-.0945
-. 09-6
-.0693
-.036a
-.0408
-.v 3-8
-.01”(4
-.009:(
‘.0146

oloa
:0053

:::::
oo ai

:Oodo
20.48
a3 .48

.0146

.0143
.0077
. 0059

.0502

.0480 .0424

.0457

.0409 ::::;

.018? .052a

.0194 -.1056
-0098 -.1255

- a.ob

a~~;
4.09
6.15
8.14

-.loa.4
-.0805
-.0926
-.1067
-.1095
-.1106
-.0955
-.0644
-. 0556
-. u60a

.0406 .0206
. 0230
.0260
.0299

.024a . 0736

.0234

.0234

.0221

.0631

z
.06 5
06 5

:0630
0479

:0345
oa92

:oa76
,

:;::;
oa34

:021Ja

.0317

::::;
.0188
0165

:0158
.0142

:0196
0134

:0088
0069

:0059
.0054
0049

:0047

10.19
la .33
14.3”1
16.4a

.(5::; :::::

.100 .099 la .4$
:o02b :oa59

-.0465
100 09Y

.0033 .oa70
ao .48 -.u 161 .olla .0175

:100 :099 23.31 -.uoay .0132 .oa47 .0041
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(b) Modified leading edge.

Toble /0. Concluded----- ---- -.. -.— —----

8. & Q A CL A Co ACm ACT AC. ACY
.028 .oa9 - 2.08 -.0142 0081
.028 029 -

.0230
02 0096 :0074

.0038 .0024

;029
.0187 ::::;

2:o3 -:0080
.0026

::2.:
.0082 .0263

029 4.09
0081 :::?; .0016

-.01 ”/5
:029

.0080 :0089 .0018
.028 6.15 -.0059 .0090 ::::: .0092
.028 .029 8.20

“:::2: .0041
-.0123

.Oae oa9 10.27
.0070 .013’/ 0020 .0023

-.0195 .003’7 .0310 ::::; :0013 -.0020
.028 :029 12.32 .0101 .0065 .0302
.020

.0032
oa9 14.38 .015A

-.0004 -.0120

:029
.0072 .0306 -..0005

.028 16.40 -.00’(4
-.0074

.0003 .0256 ::::;
.oae

-.0006 -.0049
18.46

.02e
0250 .0112

:::;
0252 .::::

-:0154
-.0011 -.0049

20.48 -.001? :0280 -.::3:
. 028 .029

-.0064
23.51 .0319 .0137 .0110 -:0024 . -.0091

.048 - 2.21 -.0431 -.2681
::$: -

.0112 0072

:::;
17 -.0387

.050
::;:: -.2739 .0121 :00”{1 :::::

2:o4 -.0316
.04tl

.0106
.050

0456
4.10

.0139 .0066
:035’(

0199
-. U419

048
.01b8

.050 6.16
.0156 .0065 :0212

:048
-.0295

,050
.0157 .0576 .0168

8.22
.0234

-.0301 .0141 .04a4 .0166
.050 10.2”1

:::22 .0214
-.113 ”/4

:::: .050
.Oouo .056”f .0132 0035 .0169

12.33 .0112
.048

.0114
.050

.0514 :0014 .0048
14.36 . .

.0094 .0388 ::::: -.0000
.040 .050 x6.42 :;::: .ooe3

.050
0358 -.0005 :::2:

18.45 -.”OYY
::::

:0373 :!W;
.050 20.49 :;:::

-.0013
0381

.0062

.048 .050 :::?:
-.0019

:0322
.0022

23.51 .037s :0013 .0006 -.0004

.9’(7 - 2.11 -.0940
::::

.0381 .0474 .0205 0161 .0365
-.C1698

:;:; - a::: .0361
.(JB1

.0583 .0219 :0161
-.iJa39

081 07’( 4.o’f
.05”/1

::::;
0153 :::$:

-.0933
:081 :077 6.L4

0.624
;:;;;

:0151
-.0812 .0306 :0842 ~0.293

.0455

, 0135
.s.ao -.0822 .0250

:::: :;4;
:0118 :::;;

10.26 -.670’( .0176 ::::: :::::
.077

0094 0362
12.51 -.0302

:::: .07’1 14.3’(
.0176 .05”/4 .0187 :0056 ;o18a

-.0413
.081

.0089 .0563 0031 .0162
07’/ 16.41 -.0164

.081 :077 18.43 -.005a
.0113 >0550 :::7: :0018 0158

-.0034 .05”40
Uel .07’{ 20.46

.3177 .0001 :0140
-.0995 -.0201 .0602

:081 . 077
0154 -.0009 0103

23.49 -.G3a4 -.LI037 .0414 :0095 . 0012 :0086

.100 .09Q - 2.1.0 -.1021 .0488
.y9Y -

.0561 .0236
.05 -.0939 :H;; :H;il

:;:: .IJ9Y 2.01
.04.94

-.1129
.0537

.04b3
.100 4.o6

.0583
-.13a’f .0429

:::$:

100
.0598 .,0325 :0224

:;;;
:0667~

6.11 -.1261
:200 099

039’( .0”/82 0353 .0207 ,0691
e.lb -.1244 :0335

:099
.0570 :0380

100 1(1.%4 -.1231 .0232 .075U
.0184 .0651

0346
:100 .C9Y

.015.4 .0562
L2.69 -.u.325 017”[

100 099
.053’/

:0113
:0282 .0101 0362

14.35 -,.uOaY .0605 .0068 :0328
:100 ;099 16.36 -.b90$I .0005 .0506 ::2;: 0053

.09Y 18.42 -.101”{ -.ooh4 .0666 :ooa9 ::;;:
:::: .099 20.44 ‘.1311 -.0246 .058u : ::;: 0016 .oa31
.100 .099 23.46 -.0433 .0005. .03a3 .o16a :0029 .016~.

33
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d ~/--
(b)Ploin /coding edge.

Table //. lncremenfo/ aemdynomic coefficients. ‘~h/. =.47 M= .60

— —
.0098 -.003U 0035 .009:
.0090
.0077

:0052
:::;;

.013(

.0051
.::; ;

:::;:
.0039

m::

-.0012
:0068 .012$

.0046 .0076 .olu~
-.0016 .0053. .0073 .0081

.oae

.oaa
Oaa

:Oae

:%:
oaa

:Oae

::::
.038
.028
.0Q8

.048

.048

::::
.048
.(348
048

:048
048

:048
.048

::::

.081

.081

.081

.081

.::;

:001

::::
Oel

:081
.081
.081

,100
.100

. o-aY

.oa Y

.oa9

. Oe!)
029

~oay
. oay
m$;

:::;

:::;

050
:050
0s0

:050
.050
.050
050

:g; :

:050
0s0

:050
.050

077
: U“(7
077

:077
.077
.077
077

:077
077

:077
.077
.077
. 077

099
:09Y

::;:
.09Y
.099
.099
.099

- 2.10

a:~;
4.17
6.a5
8.34

10.44
12.51
14.5b
16. ba
18.66
au. ba
23.69

-.ualx
::::;
.0041
.0036
0031

:0015
.0005
.0006
.0011
.Oood
0007

:0007
-.001’/

-.oab~
-.oaaa
-.04a4
-.03~a
-.04a5
-.03a6
-.0430
-.oa74
-.0313
-.0154

-.00ba
-.0044
-.0074

-.0001
-.0018
-.0023

0047
:0033
.ooa8
.0016
.::::
.

.00 .52

.ooe~

.008!
-.0034 -.0009
-.0191 -.0162
-.0043 -.0026

009!
:Olu(
. 008(

-.0S46
-. U163

- a.09
.oa

- ::::

6.a5
8.34

10.43
za.s~
14. S8
16.63
18.65
aO .64
a3 .66

-.oa70
-.0440
-.046a
-.0572
-.0481
-.0442
-.0417
-.0418
-.0352
-.oa56

.0174

.0166

.0147

.0110
0090

:0035
-.0007
-.0037
-.0044
-.oo5e
-.oo37
-.0133
-.0079

.0058

.009U

.0118

.oaol

.0193

.0150

. 0075

.0074

.0050

.0042

.0016

.0043
-.002U

.0079

.0101

.02a8

.0155

.0132
012s

:0100

:::::

:::;;

:::::

.0081

.Ooeo

.0076

.0066

.0055

.ooa7
0013

:0010
.0010
0007

:0011
0015

-:0010

Olsj
:019:
.01 .9(
01.92

:016;

::;+:

:::::
0054

:006:
.0071
.005C

.04a4

.043t

.044Z

.0434
039’1

:oa84
.oauu
.o16e

:::::
.01.52

:::::

-.o ali
-.0439
-.0a6”l

- a.lo
- a::;

4.15
6.a3
8.34

‘1 O.43
la.53
14.39
16.64
18.66
20.65
a3 .70

-. IJ71’{
-.0”{54
-.0s31
-.0940
-.u9a4
-.0806
-.0583
-.0S61
-.0304
‘-.0350
-.oaaz
-.0444
-.0317

.0354

.0339

.03a2

.oa77

.Ozao

.0122
0063

:oo aa
.0048
0013

:0056
.0059

.03a8

::::2
.0403
.0369
.035a
.oa6a
.oaz7
.0208
.0203
.017V
.0166
.0160

.0161
o19a
oaa4
0261
oa58

.0166

.0164

.0160

.0146

.ola4

.0077

.0048

::::!
.0028

:::;;
.0004

oa17
01S6
olal
0104
0093
0077

.0070

. oo9a..ooa9

.0489 .0343

.049a
.oa37 .’0589

100
.0334

.0417 0409 ::::: ::::5
:100
,100

.0340 :0449 .0188 .0568

,100
.0191 .0394 .0113
. 0153

,100
.oa64 .0086 ::;:;

.00’/5 .Ua Ob .oo’/a
,100
,100

.0100 .0068 :;:;;

,100 ::;;
0.061 ::;:: 0061 .oaa6

:0086
100 .099

.oa42 :0068
aO. b> -. Obll -.003”(

:100 .099
.026S 0121 0067

23. bY -.04B4 -.0007 .oaa7
::::;

:0148 :0033 .oao3

- 2.10
03

4:14
6.a3
8.34

10.43
la. bi
14. bo
16.64
18.67

-.075Y
-.08Y8
-.1128
-.1193
-.0 U8”(

0196
:oa3i
0306

:0514
.oa49
.0197
.0164

_. UO04
-.0’/25
-.0444
-.0490
-.0314

0141
:0139
.0119
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(b)Modified Ieuding edge.

Tub/e //. Concluded.

J“ &’ Q ACL A CD ACm AC{ A Cn AC’Y~
028 - 2.11 -.0140 .0087 .0219 0060 .0041 O1O7I

:W MJ - :::; :::::: ;gw: ;::;: ;:::: :::;; :{;;:!

:;;: “ 6:24 -.0169 .0073
:::;

.0202 .:(); :
8.33 -.0244

:t::
.0047 .0181 :WJ :::::

,029 10.42 -.oa57
.::: 12.49

.0028 .0012 :0016 .00461
-.0156.

:;;;
0019 .0232 :0060

14.5”(
.00161

-.::;; :0012 ::;::
:020 .029

.:; :; 0038 .0014
16. bl 0053 :0063 -.0010

.028 .029 18. bb :0051 :0059
-.0000

::(3:; -.0009
.028 .029 au’. bb IJOS6

-.0011’
.0062 :::::

.028 .02Y 23.71
-.0014 -.00!24

-: IJ1OO. .0007 :0113 . 0028 -.0021 -.0005,

.048 .050 - 2.12 -.0388
.050 -

.0181 .0108 .0076 .oals
03 -. L1470 .o 170

;;::
:;::: 0115

.050
.0074 oa33

2:0s -.0499 .0160 .0330 :0137 .0072 :0208
.048 .050 4.14 -.0505

.Uso
.0145 .0405 0067

6.24
.oa17

-.0499 m;;;
:8::

.04s1 ::;:; :
.050 Q.33 -.0552

0057 .oaos
.0371

.05.0
.0047 .ole4

10.42 -.0512 .0057 .0190 ::::: . 0032 .o14a
:::: .050 12.50 -. U150 0072
.048

.0339
-:0002

00s8
14.56 -.0336

:::8
.0277 ::::: ::Z;: :0055

16. t.2
:$::

-.0147 0047 .0262 -.0001 .0045
.050 18. t.6 -. G256 :0002 .oa67 :::;:

.048 .050 20. b9 -.0150
-.0011 .ooa8

ooa3
.048 .050

.0337 -.0021 - .0013
23.69 -.0290 -:0058 . 0172 :::22 -.0023 .0018

.Q81 .077 - 2.14 -.0801 0355 .0478

.001 :0347
0160

.077 -.0886 .0441 :;::: ;0162 :::::
.081 .077

- a:::
-.0884 .0333 .0533 .oa48 0156

.081 .077 4.14
.0443

-.IJ908 0311 .0277 :0151 .0452
.081 .077 6.a2 -.0906 :0280 ::2;: .0304 0137 .043s
.081 .077 8.30 -.1045
,081

.oao7 .0581 .0297 :0115
.077

039a
10.41 -.09-/9 .0130 .0355 .0248 0089

.077
:03a4

12.49 -.0480
::::

.0544 .oa24
.077

:0056 .oa36
14.56 -.0611 : :;:2 .0441 .0167 0034

.081 .077 16.61 -.0508 .0041 .0464 0170 :ooao

.081
::;::

.07? 18.50 -.091.3 -.0108 -.1068 :0170 .0114

.077 20.b7 -.0485
::;:

-.0010 .0540 .o14a -:::2: .0079
.077 23..(0 -.0356 -.0016 .0276 .0090 -.0003 .00s9

.099 - Q.14
::::

-.11”(’1 .oa53
:::;:

.0611
.099 - .06 -.1157 ::2:: .0a66 ::;::

2.oa -.1111 0468 05au .oa95 :;2:;
:::: ;;:; 4.11 -.1207 :0435 :06au .0330 ::;;:
100 .099 6.20 -.laae .0363 .0357 oao5 ::22:

:100 099 0.29 -.1291 0307 ::::: .0364 :0178 056B
.100 :099 10.40 -.1194 :02a5 .037a .0319 .0143 :0478
.100 .099 12.46 -.0835 .0174 .0520 .0302 .oloa .0386

.099 14.s3 -.1049
::::

.0034 .0485 ,oa46 .0075 .0301
.099 16.50 -.0928 .0235 .0514 .oa42 0056 oa54

.100 .099 18.65 -.0714 .0035 .0509 .0244 - :0036 :0216
100 .099 20.60 -.0562 .0044 .0567 .0223 ooa5

:100, . 099 23.b9 -.0551 -.0.020 .0308 .0149 :0028 :::::

.—— . —. —.—..- .— .— — - —.
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\

~“~.
(b)P/sin Ieoding edge. .

Tub/e /.2. /incremental ueridvnamk coefficients. ‘tih/. =47/u =7fl. -u/z “-” ... .“-
& 8’ u A CL ACD ACm ACZ ACn AC’Y

.029 - a.lo -.0195
:;5; .oa Y -

.0096 -.0014 .;; ::
. 01

.0122
-.03a8 .

.0Z8 .oa9 a.08
.0092 0037 :;::: .0127

-.0344
.oay

.0075
4.19

:0096 .0069 Ioo4a .0135
-.0399

:::.: .oa9 6.29
.0057 .0084 .0036

:Zi:z
0132

-.0408
.oae

.0035 .0030
.oa9 8.41 -.04’f3 -.0017

:0129

.028 .oa9
.0111

10.51
::::: .0015

-.0363
.oae .wa9

-.0022 0047
la .59

:::::
-.0291

.029
-.0032 :0041

14.66 -.0447
:::2: ::::: ,0078

::;: .oa9 16..11
-.0087 -.0021 .0007 .0083

-.0206
.oa8 .029

-.oo3a -.ooa6
18..12

::::; .0005 .0076
‘.0219

.:;: .oa9
-.0053 -.0015 .ooa5 .0002 .0078

20.7a -.oaoe
.oa9

-.0042 -.0014 0036 -.0018
. a3 .76 -.0434 -.0173 -.0070

.0057
:0037 -.0019 .0067

.048 .::: - 2.11 -.0300

.048
0174

. 01
.0064

:0165
.0171

-.0453
.048 :050

.0126 ::::: :::::
a.oa -.0490

.048 .050
.0145 .0171 .0127 ,

4.18
::;::

-.0s98
.048 .050 6.29

.011s ..0236
-.0s14

.01s3 ::::;
.ooea

0183

.048 .050 8.43
.olaa

:;::;
,00s4 :0163

-.0405
.048 .050 10.53

.0040
-.oa97 .0018

.0030

.048 .050
::;:: .0017 ::::;

la. bo -. UOY3 .0036 :0057 .0061
.048 .050 14.67 ‘.0362 -.0043

.0013
-.0001

.oo5a

.048 .050 16. ’/1
0011

‘.0286
.048 .050

-.0035 .0005 ::::;
18.72 -.0139

:0008
.0001 0017

:::::

.048
.oo4a .0008

.050 av.76 ‘.02,96 -.0005
.0056

048 .050
:062v

.
.0049

a3 .78 -.0434 -.0154
-.0012 .003U

-.0034 .0061 -.ooa7 .oo3a

.081 077 - ala -.0700
081 :077 - -.0807

.:; ;:
::::;

01s3 .0166 .0442’

:08i .077
:0187

a:g; :0366
,0164 .0433

-.0833
.081 .077 4.2o

.0316
-.0884

.0226 .0160
.oa80

.0449

.081 .077 6.29 :~w:
.0263 .0142 .0425

~::;::
.081 .077 8.4a

.oao9

.0107
.oa46 .0119 .038a

.081 .077
.0199 .0070 .oa48

lo .5a -.0530
.077

.0069 ::::;
la .6a -.oa45

.0180
:::;’ :::::

:::? m;;
.0068 .olsa

14.69
.081

-.0349 .0039 :0160
16. .f4 -.oa5.7 .0048

.0144

.081 .077
.o19a

18. .(4 -.0268
:0087 .::; : .0144

.081 .077 ao.73
.0041 .0168

-.03’17 -.0007
:0038 .0161

.081 .077
.0158 ;;?;: .ola3

a3 .80 -.0505 -.0101 .0146 .0112 -:zi;z .0095

.100 .099 - a.xa -.0”137

.100 .099 -
.0484 0350 .o19a

03 :0361
oa35 059a

-.0948
.100

.0480 :oa34 :0621
.099 a:07

.oaa4
-. 103.( .04s3 .0415

,100 .099 4.17
.oa65 .06as

-.1150 .0400
.100

.0468
.099 6.a9

0303 ::::;
-.1151

.100
03a8

.099 8.41
.0469

:0182
:0304 .0179 ::;;:

-.088s
.100 .09

?
10.51

.0377 .oa40 0107

.100
-.0666 .0133

.09
0211 .0178 :0084 ::::;

la.bl
.100

-.0315
.099 14. be

:0203
:;;::

.0139
-.0489

.oaa4

,100
.ol aa

.099 . 16.73 -.0361 .0106 ::2::
:::;; .oaia

0123 :~~:~
,100 18. ”(4 -. U316 .0108 .02a9 .ola4
,100 ::;; ao.74 -.0400

::; $;

.100 .0,9 Y
.00 .90 :0151

a3 .78 -.0B27 .-.0151 :;::: .0160. :::;: ::::;



NACA RM L54109 37

Table /2, Concluded
8s dd Q A CL ACD AC~ ACZ ACn AC’Y

.029 - a.14 -.ul’f3
:;:: .02”9 -

.0098 .0171 0058
03 :::;:; .0100

0040 .0098

028
.0109 :0066

.029
:0041

2: 0’( .;:; : .0105
.0080

:U2B
.0083

.029
0039

4.16 -.0236 .-
.0166

.0090

.029 6.28
0095 ;:;;;

-. L13”(0
.0088

:0070 :0099 .0074
:::: 02Y 6.39 -.ula7
.Oae :029

.0069 ::::; .0077
10.51

:::;; .0064
-. U102 .0050 .0116 0067

029 12.5”/ -. U115
.0034

,:$;:
:029

.oo5a 015U
14.65

:0043 :0005
-.0009 0048

.028 .02Y
:0074 0050 .0005 :::;:

16. ”{0 .0106 :0090 .0071. :0047 -.0004 -.0002
18.75 -.0023

:::: ::2;
.0049 -.0011 -..0019

20.75 0122 00s9 -:;;:; ::?2: -.0050 -.0003
. 028 .029 23.79 -: U053 :0022 .0033 .0031 -.0019 -.0004.

,(348 - 2.15 -.0392 .0>87
.048 :::,: -

02’78 .0103 0075
:0265

.0185
03 -. C1399 .0182

.040 .05G
.0111

:: Cl:; -.
:0075

C14”94 .0174 0271.I .;; ::
048 050

0073 ::; :2
-.0542 .Olbo :0375 :0067

:046 :050 6:26 -.
.0204

U014
.048 050

.0120
8.39

.0407 :0176 .0056
-.0410 .0116 0324 ::;~;

:050
.0149 .0 47

10.50 -.13456 .0063 :0308 .0122 8.0 2?
:::: . 050 12.56 -.0412 .0021 .0248 .0b84
048

0014 ::;:;
050 14.65 -.0125 :0010

:048
.0054 .0235 .0055 .0039

:050 16.69 -.0122
.04b

.0065 .0198 .0082 -.0003
.0s0

.0034
18.76 -.0153 .0054 0090

:::::
-.0014 .0012

048 20.75 -.0233
:048 :::;

.0004 :0087 -.0022 .00IB
23.91 -.0162 .0009 .0181 .0049 -.0022 .0018

081 .077 - 2.16 -.07s5 .0355
:081 .077

.0435 0198 .0156 0392
-. u“f83 .0354 :0214 :0415’

.081 .077 2::: -.
.07’(

IJ839 .0341 :;::: .0244
4.16

::::% .0421
-.1028

:;~:
.0309 .0538 ..0277 .0146 .0426

.07”f :.:$ -.1059 .02”?0 .0597 .0131 .0398

.077 -. U908 .022b .0S09 ::2:: .0351’
:081 .0’/7 1U:4Y -.u7f3.2

.0111

.081
.015”( .0433

.077
.0224 .Ooel 026CI

12.36 -.u065 .0086 .0415 .0174 .0054 :0181
.081 “ 14.b6

::”;;
-.U31O .0113 .:(3:: .0132’

16.70 -,U35”I ::::: ::::;
:::: 077

.0093 01061
Le.”{> -.u458 .0044

:077
.0416 :OIQ1

081
0003 :0078’

20.75 -.0216
:081 .

-.0052 .0283 .02S4 -:0025 .00901
077 23.@o -.0405 -.0017 .0311 .0091 .0006 . 00841

099 - 2.16 -.0969
:::: :09Y -

.0476 .054’7 .0244 .0,220 0s-71
-.1014

..099
.0485 .0545 .:;;; .0233 :0604

2::2
:;::

-.114”1
.09Y

.0468
4.16

.0498
-.1197 .0440

0227

6.26
.0591 :0326 : 0218 :::::

-.132A
:;:; ::;;

.0380
8.37

.0643 03s8 0198 .0587

.100
-.1183 .0327

09Y 10.46
.0615 :0354 :0172 .0531

-.1105 .0226
:099

.0302 0131

::::
:~;;;

0416
12.5.6 -.6848

.099
.0164 .0246 :0095 :0321

14.b3 -.0815
.100

.0091 .0222 .0076
16.b9 -.b597

::;;
.0119 .0483 .0056 ::;::

18.’/5 -.0035 .Oob$’ .0502 :::;:
:::: 20.”/5

:::;
‘.00b9

100 -:::i: :03EI> ::;:: !!!:: !!:;:
0s49

. Z3.79 -.U587

-—.. .. . ..—. -—_. — _____ ____ ____ —— —-z—- — .—
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(h) Phin Ieuding edge.

Tub/e /3. Incremental ueroo’ynumic coefficients. ~b/2 =.47 M=.81

8S 8-j a A CL ACD A Cm A Cz AC’~ ACY
.029
.,oa9
.oa9
.oa9
.029
.0s9
.oa9
.o’a9
.02.9

- 2.12
-. 02

-.0149
-.o L12Y -

.0097

.0093

.0083

:::2;
-.0008
-.0037
-.0007

.0041

.0054

.0099

.0128

.Olal

.0120

.0087
0089

:0042
.0036

-.0003
-.0026
-.0013

:::~:

::%;

:;:::
:0032
0028

:0029
0065

:0037
. 0034

:::::
.0045
0038

:0031
.: :::

:0009
0009

“0007
0037
m::

.0122

.0133
0134

:0133
0126

:0090
.007.9
0077

:0080
.0073
.0002

::::;

2.11
4.24
6.37
8.48

10.59
12.68
14. -[6
16. ”17
1.0. ”19
20.82
23.90

-.0303
-.0331
-.0287
-.0418
-.0453
-.0171
-.0130
-.0206
_. u40a
-.0330
.V 058

-.0004
-.0053
-.0099
-.0095
.0049

.029

.oa9

.029

.029

0065
:0083

::W:

:0028
.0018
0015

:0015

-:::$:
-.0008
-.0014

.0184

.0185

.01s5

.0175

.0153

. 0090
0047

:O04U
.005U
.0041

-.0022
.0014
.0039

.048

.04B

.048
m:

.048
,048
;:::

::::
,048
,048

050
:050

::;:
.050
.050
.050
.050
. 0s0

- 2.13
.U1

-.0321
-.0353
-.0492
-.0565
-.0455
-.0534
-.0587
-.0178
-.0186
_. u406
-.0376
-.0341
-.0135

.01”[6

.0167

.0130

:;;:;
0013

-:0040
. 0013
.0004

-.0096
-.0069
-.0076
-.0021

.0099

.0106

.0166

.0211

.0190

.0192

.009’{

.0120

.0059
0060

:0070
-.0005
.0041

0066
:0097
.g:~:

:0138
.0116
.0061
.0047
0043

:0049

:::2:
. 0051

2.10
4.23
6.36
8.4B

10.50
12. 68
14. ”[6
16. ”(’[
18.80
ao. ea
23.88

.050
050

:050
. 0s0

077
:077
077

:077
.077

- a.14
.oa

2.U9
4. aa
6.35

-. Oboe
-.ub99
-.0840
-.09Y4
-.0652
-.0858
-.0798
-.0315
-.0097
-.oao4
-.0556
-.0430
-. U195

d;;;

.0314

.Qab6

. 0201

. 007a
-.aooa

0069
Io~a3
.0074

.0311
0304

:0394
.0433
.0353
.0361
.0244
.oa 3-2
.020(1
.02a2
.02al
.01 “/”2
.0211

:::4:
..oa23

:::::
.0174
0104

:0087
0079

:0087

:!:;;
.

:;%:
:0141
.0109
.0066
.0049
.oo4a

::::;

::::2
-.0007

.043a

.04a5

.::::

:0337
.oa16
.0154
0137

:0145
0148

:O09V

::::;

.077

.077
A;;

077
:077
077

:077

8.48
10.58
la.69
14.78
16.81
18.80
ao.83
23. %

oel
’081
081
081
081

-.!3045
-.0021
.0043

100
100
100
100
100
100
100

.0596
::::? .0597
.oaa3 .0597
.oao5 .0565
.0166 .0484.
.0100 .0296

.oaa6
::::: .oau4

.oao8
:Z;:: .0219
.0048 .o17e

.0185
::::2 .0163

.099

.09Y

.099
099

:099
.09Y
.099
09Y

:099
.099

- 2.13
.03

a.09
4. aa
6.34
8.4a

_. u71a
-.0826
-.0925
-.1065
-.1006
-.01394
-.0686
-.u3a7

.04”r”f

.0472

.0446
0395

:0318
.0154
.oila
.0149

::::2
.0003

-.0005
.0116

::::$.039a
.0462
.0456
.0371
.oaa6
.,oa35
0199

:oa44
.oa37

:;2:: ,

10.60
la .69
14.78
16.81
18.79
ao.83
a3.9a

100
100
100
100
100
100

0115
:0106
.0117
0149

:0164
.0166

-.0156
-.0223
-.0663
-.0633
-.oa59
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(b} Modified Ieudiflg edge.

Table /3. Cone/uo’eo’

8* ‘ii;-- “-Q “-x” A Co ACm ACZ AC-n ACY
.oa,a oa9 - a.lb -.01 ”/6

:039
.0098 0170 .0056 ..0041

:0103
0077

-.oa50m:: :00137
- a:g;

.0098 .oo4a
.oa9 -.ua48 .0097 0134
029

:::;:
;0176

.0088
4.21 -.0228 .0091 0098 :::~:;:;:

:029 6,35 -.016S .0088 .0161
.0085

:0100
oae

ooa9 .0078
oa9 8.46 -.009’1

:oae :oa9
.0072 0086 .0076 :ooa7 .0066

10.3”( -.uia2
oae oay

Qo3a :0569
lab> :0020

.0063 .0008
-.012s

:028 :02Y
.o~aa .0040

X4. ”11
::::: .0006

-.0009 .004’/ 0030
.oae .oa9

oooa
x6. ’(”I -.02’f Y -.0035

+::;.

. o’a9
“0100 :::::

.oat3
-:0004

18.02 -.0011 .00b0 :0049 .0069 -t 0024
.oas .029 ao .83 .0038

-.0045
-.ooa7 -.0013 -.ooaa -.0045

. oa8 .oay 23.91 ::::$ .0047 .0005 .ooa3 -.0010 -.0004

.048 .050 - a.~’t -.0404 0181 .0108 0075
:0179 :::;2

.0175
050 - .03 -.0448 .0105 :0075JM: :
0s0 a.09

.0198
-.0461

048
.0174 .0271 .0136 .oo7a

4.a2
.0199

-.0483
::::

.: 3;; .0370 0165 .0199
:048 6.34 -.05s9
048 050

.039s
:0127

:0166 :::::
. 8.46

.0176
-.oa70

:0s0
.oa4s 0134 .0049 .0153

10.58 -.0130 0089 :oloa:::: .0699
:0046

.0064
la. bb -.0195m: .oa37 0070

.048 14. ’(3
::::; .0044

-. UO”{l .0072 .0197 :oo7a 0005
.048 .050

.ooa,4

g::: :;; WJ W: ::::: -h;; :;:;;: M;
oa4u 0083

. 046

.048 ::::

.048 .0$0 23:Y3 . Lloll .00>3 :o14a .003s -.000s .0017

.081 .077 - a.x7 -.0751 .0340 .046s .0188 .01s3

.081 .07”1 - .03
.037G

-.U1318 .0346 .0195 .01S8
.077 a.07 -.0912 ::::2

.041’(

:;;:
.0334 .0153

.077
.0417

4.19 -.0952 .0308 0S61 ::::; 0146 .0414
077 6.3a -.1089m: : .oa64 ::;:; .0300
c1‘r‘1 8.46

:ola7
-.L)8a4 .oaao

001 .077 10.56
.02s0 .0107

-.u5”fl .a150 :0870
::;::

.oaoo .0066
:081 077 ;~.6’f

.oao3
-.0450

081 :077
.O1OB

‘13
.04aa 014s

-.0398 .~~~j 0386
:Oel .077 16:79

::::: ::;;! :0115
-.U49S :0438 0170 0094

18.8a -.0543
:::? :::;

:0006 :0176 -:0002 :00S6
ao.83 -.0312 .0036 “:::; 0095

. 081 .077 23.Y2 :oa”44
.0070

-.u254 .0027 ;0083 ::::: .0063

099 - a.16
,::::

-.0914 .04t.a
:099 -

.051’[ .02a8 .021s
.06

0543
-.10233 .(3477 .0469 .oa40 .oa28

.100 099 a,.05 -.1107
:::6:

..0437
.100

0483
:099 4.19 ‘.llb3 .04aa :058(1 :::;; ::::;

.ioo JM&
.0s86

6.5o -.12”{9
.100

,0370 .06al .03s7
0.43

.0186
-.lla3

.0039

.10.0
CI31O osao

.099
.03as 0162

:0233
.0456

10.56 -.0814
09Y

:09S6 :0115 .03a9
la.64 -.0799 :::2;

:::: :099 14.7a
.0479 0088

-.0s12 ::;:; 0420 :oo7a ::::1
,100 099 16.’(”{ -.06aa

:09Y
0093 :0450 :::;: 00s4

18.82
:-;::

-.U503 :0113 .0418 :OOa8
20,84 -.04a5

:Zzz
.:Cl:; :::::

:;::;

,.ioo a3.90 -,~,604 -:i:;z .
.0044 .0144

.0137 .00s0 .0157

_.. .— ..— ..— ..—..-— ..——— ——— -——— .———...—.——.—-—
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N!., ~,r-
(0) Pluin Ieuo’iffg edge.

Tub/e /4. /ncrementi/ uerodynumic coefficients. ’412 ‘.47M=.85

8* ad Q A CL A CD AC~ ACZ AC. A CY
.oa O oa~ - a.14 ‘.0164

:oay -
.0009

::;;:
o.oa6 .0050 .oia9

.Oaa . 00 -.0231 0079 :0056 .0135
0s9 ala -.0404 :0132

:x: :02Y
.0086 .007’9

4.ab ‘. U3Y8 .oob4 .0161
::::;

.0091 .0040 :::::
oae .oa9 6.39 -.0396 .0039 .0086 0031

:oae .02Y 8.53 -.0595 -.0003 ::;;; 0087
.oay 10.64

:0015 W;;
:0061

::::
-. U417 -.ooa4

oay za .70 -.019’/
.ooea

-.0016
.0009 .

:oa9
.0061 ooa9

.oae
.0010 .0065

14. ”(6
.;; :

‘. V3b’( -.ootll 0066 :0033
.029

0009
16.84

.007’5
-.oo7a 0013 -:0004 0031 :0007

. . 029 18.85 -:oloa .00I0 :0073
.00’71

-.0430 -.0046 -.ooao

.04EI .050 - 2.13 -.oa92 .0180
048

.0095 .0070 0008 .:; ;:
~::;;; .: :::

:048
xJ~: - ,4; .0137 0099

.;;:;
:0086

.
.048 .050 4.a6

:ola4 .0081 :0191
-.0535 .0134 .0154 0071

.048 6.>9 -.0488
.0180

.048 ::;:
.oo9a

a.ba
:022a :oosa

-.000s
.04e 050

.0008 .oa41 :::::
.0148

lQ .62 -.058a
.ooa6 .0087

:030
-.0040 .0065

.048
0017

za.7~
0047

-. U145 .0027 :j; j; .0047
.050

:0016
14.80

:O04U
-. UOY1

:::: .050
.0036 .0047

16.04 -.01 ”/8 .0001
.0017 .0046

:0056
.048 .050 18.83

.0041
-.u boa -.0133 .ooa7 ::;2: -::::; -.0051

.Oel .077 - a.14 -.0597

.081
0348 oaa3 .0139 0164

.0’77 .oa -.0691 :0s44
.001

:0333 :0164 :::;:
- all

.Olaa
-.0903

.081 ::7;
.0319 .oaa4

:::::
0159 044a

4.23 -.1016 .0271
.081 .077

.oa65 :0141
6.37

:041a
-.0876

.081 .077
.0200 .0395 .oa37

e. aa
.03ae

-.0853
.081 .;; ;

.0084 .0395 0180 :W; .oaoe
10.65 -.04ao

.081
0076 :0099

la .71 -.oa78 :oo8a :::::
.0141

.081 :077
007.9 :0044 .oza9

14.80 -.u3aa
.081

.0051 ..oa18 :0083. 0043
.077 16.86

.0130
-.U185

.081 .077
.0090 .0091

:::;:
:0039 .0134

18.86 -.0539 -.ooa4 .0138 -.0008 .0053

.100 .09Y - a.13 -.Ub10 .04e6 .oa36

.100 .09Y - .03 -.0791

.100
.0484 ::25: ::H2

09Y
.oa37 ::2:;

a.09 -.1006
:099

.04bo 0399 .oa50
.100

06u9
4.a3 -.l13a .0399 :0465 ::::;

.100 .099 6.3”( -.1070
:0566

.oa99 .0450 ::::: 0158
.09Y 8.5a

.0451
-.0810 :0115

::::
.0190 0394 .0165

.09Y 10.6s -.0393 .Oldl :0196
.089,7

.0130
100

.0085
.09Y la.72

.oaao
-.oaso

:100
.oao8 .0097 00’93

.099 14.’10
oaoe

-.0481 :;:;: .oaa8 .0110 :0076
. 100 .099

:0197
16.85 -.oa93 .0235 .0075 oao6

bloo .099 18.87 -.0599 ::;:: .0274 ::;:; .0034 :0143

.
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N\\\
‘w~ (b) ~odjfied leading eo’ge.

\’

Table 14. Con ciuded..——— . ..—

2/. 8~ Q A CL ~ cD ACm A Cz ACn ACY
.028
.028
028

:028
.028
.028
028

:028
::;:

.028

.040

.048

.048
,048

::::
.048
.04s
.048
,048
.046

081
:081
.001
,081
.U81
.081
.6I3l

:::;
. 081

.%00

.100
,100

::;;

::::
.100
100

:100

.029

.oay

.029

.029

.029

.029
029

:C12Y
.029

::::

- 2.le
.04

2.11
4.24
6.38
8.51

-; 0155
‘. Olbl
-.u 233

.0096

.0103

.0104

.ooe5

.0068

.0069

. 0057

“;;::
:0001
.0052

.014>

.0133

.0175

.0052

.0064
0090

:0109
.0105
.0092

:::::
.004.4
0039

:0031
0018

:0008
ooo~

:0001
-.0006
-.0005

.

.

.

.

.

.

.

.
-.
-.
-.

0106,
0101
0105
0092’
00’?7
0045
0016’
0010
Ooo1.
0004
0027

-.0261
-.0306
-.0098
-. 00-7
-.0027
-.0133
-.0189
.0038

.0172

.0169
0070

:0102
0151

:0134
.0129
. 0042

10.60
12.69
14.75
16.81
18.87

0069
:0047

:::2:
. 0026

:::5’
050

:050
. 050
.050
.U50
U50

:050
050

:050

- 2.17
.04

2.10
4.24
6.36
8.43

10..62
12.’ro

-.0356
-. V343
-.0495
-.0S6a
-.ua58
-c U.58Y
-. U184
-.u 206
-- U041
-. U2-IJ
-.0026

.0181

.0168

.01B3

:;?;2
.0072
.0084
.0051
.0074
.0014
. 0058

.0202

.0743

.0329

.03”{0

.037U
-.0131

:::$2
127u

:oat!3

:::::
:::.:!
.0180
0150

:0112
.0077
008z

:0091
. 0032

:::; $
.0077

:::::
.0040
.0018
.0012
.0005

-.0005
.0008

;::;:
.0215
0196

:0176
.0129
.0063
0042

:0027

:::;:

14. Y2
16. b2
18.09 . 0180

0414-
:0434
.0435

::$; :

::;::
.0136
.0085
.00864

.0.77
u “1‘t

;077
.0’(7
.077
.U7’I
077

:077
.O’f ’l
.077

-. U”175
-.u 759
-.0904
-.1013
-.11OY
-. uaL6
-. 0586
-6 U445
-. U401
-. U39’1

.0349

.0353
0343

:0308
. 0257

:::::
.oo9b

.0475

.0447

.0512

.05’(8

.0509

.0514

.0423

.0471

. 0466

..0418

0191
:0203
.::; :

:0315
.0275

:::::
.0171
.0170

0153
:0160
0155

:0144
0125

:0099

::::;

:::::

-:0 4

2.06
4.22
6.36
a.49

lu. bo
12.69
14. ”16
16. h3

.o1O6

.0085

0s81
:05.9
.058 3

::::;
.0364
.0322
.oa4<
.021%
.0186

.09Y
099

:099

:;;;
099

:09Y
09Y

:09Y
.09y

- 2.20
u ‘i

2:u6
4.LO
6.34
8.49

10.58
12.69
14. ’16
16.81

-.0918
-.0930
-. 1141
-.1254
-,1361
-.0978
-.0806
-. 0630
-. U540
-.(J706

.0406

. 0486

.0437

.042”(

.036S

.0288
0233

:0150
::;;;

.0496

.0466
0498

:0393
06aa

:0571
.048S
0490

:0488
.0493

.0223 .0a17

.oa34 .0231

.oa69 0220
0330 :0213

:0369 0188
.0321 -:0008
oa70 .0114

:0224 . 008.6
;0204 .0072
.oa12 .0055

— —.—
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\
67) Pluin

Tuble /5. Incremental uerodynffmic coefficients. ~b/-2 =.47 M =90

Ieuo’ing

~“
edge.

6“ 8~ 0 A CL A CD A Cm A Cz A C~ ACY
.Oaa .oa9 - a.z4 -.0088
.oa8 .oa9 -

-.0005 ooa3
.00 ::::?

0051 ola7
-.0206 .0076 :oosa

.oa8 .oa9 !a.14 ~:;;:: .0091 .0152
:oosa :0139

.oa8 .oay
0081

4.a9 .0 (261 .oa19 ::(3::
.oa8 .029 6.4a -.0375 .0021 .oa40

::!:? :~:::

.oa O .oa~ 8.35 -.oao9

.oaa .oa9
.ooa3 .ola7 :0069 :: Z:;

10.66
::::5

-.oaa5
.oae

-.0007 .0117 0040 0013 .0072
.oa9 ~a .73 -. L)3’t9 -.0050 .0150 :ooa6 :0015 . 0076

.048

.048

.048

.048

.048

.048

.048

.048

050
:050
.050

::;:
.
050

:05.0

- a.x4

a:y~
4.a7
6.4a
8.56

10.81
la .68

-.0310
-.0376
-.0b20
-.0653
-.0596
-. 037-6
-.ola4
-.07’13

0193
:0189
0163

:0130
0056

:00.43

-:::::

.0114

.0154

.oaso

.0310

.0341

.oa85

.loa9

.0138

0067
:0100
0135

:o16a
0136

:0120
0046

:0034

0093
:0091
0085

:0075
0051

looa8
ooa3

:ooas

.0205

:;:::
.019U
.0134
.oo8a

:::2:

.0s1 .077 - a.z4 -.054a
.077

.0355 .oa76
-.007a

.01a9 .0169 .0445

:::;
- a::; .0356 .0179 0169 .0445

.077 -.0963 .03a4 :::::
.081

.oa27
.U77 4.a8 -.l loa

:oi6a
.0ab9 .059a

.0443
0143 .0409

.077 6.41 -.0979 ::$:: :0102
::::

.0171 .0538 .0305
.077 8.55 -.08a3 .0079
.077

.::; : m:: .oaul
10.66 -.oa48 .olao ::::: .0141

:::: .077 la.76 -.oa70 .0005 .oa37 I 0026 .0064 .0143

100 .099 - a.25 ‘.0b44
:100

.0490 oa”ta olsa
099 -

0237
.03 -.076.9 .0491

:099
:0309

100
:0195 :0237

,0604

a.~ti -.1062
.J3GQ8

:100
.0435

.099
.044”{ .oa48 .oaa8 ..0605

4.a7 -.xa3a
.100 .099 6.41

.058”[ .0311 .0208
:::::

0568
-.1075

.100 .099
.0580

8.53
.0a97 .0164 :045U

-.0907
100

0157 .0465 .0a33
.099 10.b6 -.0375 :0177

.0104

:100 . 099
.oao3 ola4 00t16

la.76 -.oax4 .01a9 .0173 :0101
:;::;

:0091 .oall
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.

●

N\\.-.w~ (b.) Modified leading edge.
\

Table 15. Concluded

43

. fJ28

048
:04!3
.048
.048
,048
.048
.048
.046

.081

.081

.081
001

:081
08’1

:oal
.081

foo
:100
.100
100

:100

::::

2.11
4.2>
6.40
8.52

10.63
12. ”{0

aj Q A CL A CD A Cm A Cz ACn ACY
.oa Y - 2.lb -.01’{3 .0097
.C12Y - .04 -. U182

.0122 .0043 .0108
0108 :::2: .0047 .0105

-. claa2. :0103 ::::2
-.0302 .0080

0047 .0104
.0232

-. U1Y2
::::: :0038

.0066 .0160
.0006

.0092
-. 0053 0062

.0023 .0053
.0116 .0074

.0155 :0142 .0107 .0055
.0045

:::$:
.0156 .0052 .0004_. (JOll

.077

.077

.O’(”f

.0’(7

.077

.077
0’/7

:077

- 2.19
.12

- a.x2
4.26
6.4o
0.52

l.o. b2
12. ’(3

- a.19
.03

2.09
4.%s
6.>9
6.52

20.6a
12. ’/1

-.0340
-.1107
-.0508
-.0480
-.0512
-. Gal-t
.0040
.0153

_- U704
-.:;~;
-..
-. 1061
-. 1030
-. IJ800
-. U274
-.0283

oiea
:0191
.olea
.0175
0108

:0108
.0144
. ola4

0349
:0303
.0342
.oa95
0226

:Ol”rl
.oa~9
. 0138

.0474
0497

:0467

.oa47

.0234

.0378

.0407

.04a9

.oaeo
0229

:028a

.0448

.047a

.:::;

:0717

::;::
. 0448

.0104
0108

:0145
0185

:0172

:::::
.0073

:;;:;
.0246
0300

:0317
.oau6
0174

:0160

.099 - 2.20 -.6813 ..0470 .0214
.06 -.0909

: ; ;.; - 2.08 -.1162
.0483 .0232 :::::

.0278
4.a3 -.1301

:;;:
0420 ::::: .0349

6. 3.(
:::::

-.12a9 :0340
8.49

.0724 0370 .0496
-.10’/2 .oab4

::::
0671 :0348

10.61 -.0s98 .0247 :0501
.0305

.l~o .099 12.70
. oa37 010% oa85

-.047a .0187 .0464 .0196 :0085 :02aa

.0078

.Ooaa

.:()::

:0050
.ooa8
.0019
. oola

.0156

:::2:
.0143
.0118
0079

:0056
. 0043

::::;
.0226
oala

:0179
. 0140

.0019

.0009

.000a

0219
:oaai
.02al
0198

:0148
.009(J

:::::

::!:;
04a4

:0397
.0335

:::::
. 0116

—..— — .—— _ —.—..—. .— ———z
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Tub/e /6. Incmventbl getw’ynomic coefficients. ‘~kxp = 4zTM=.94

& J’d Q ACL A CD A Cm
.Oaa oa9 - 2.13

:029 - . 00
:;:: .oa Y 3.14
.oaa .0s9 4.26
.020 .oa9 6.40
. oae ,oav 0.53

.048 .050 - a.25

::::
. 01

:;Z: 2.13
.048 050 4.a7
.048 :050 6.41
.048 .050 8.52

.081 .077 - 2.14

.081 .077 - .01
,081 .077 a.x3
.081 .077 4.27
.081 .077 6.40
.081 .077 8.53
. 081 .077 10.66

-.0107
-.oa31
-.03a”[
-.0332
-.0289
-.oa35

-.o asa
-.0404
-.0579
-.0474
-.0460
-.0265

-.050a
-.0./04
-.0896
-.0913
-.0781
_. U693
-.0486

-.0549
-.c178a
-.;;::
_..
-.0915
-. 0096
-.0736

.0106 -.::;:

.0106
:0130

::::: .014”/
.0046 .0150
.oo aa .olla

.0190 0053

. 0185 :0170

. 0158 .oa75

.oi4a

.0098
m::

.oo8a .0094

0354 .oa49
:0352 .0338

.0460
;~:;~ .0536

.0461
.0140 .0425
.0169 .0467

. 0486 oa24

.04a7 :0336

.0466 .047a

.0420 .0518

.0301 .0496

.oaaa .04a7

.0184 .06al

A Cz ACn ACY
.0009 0053 .olaa

:0055 .014.1
::::: .0050 os~e

:::;$
::::; :::2:
.0054 .0019 :0076

0060 .0093
:0096

.oa04
0093 .oaoe

.0140 :008S .oao4

.0136 .0076 .0172
0131 .00’48 .0116

:0110 . 0036 .0086

.0594
::;:; ::::; 0606

oa30 :0611
::::: .oao4 .055a
.oa89 :0157 .04a5
.oa54 030a
.0247 ::::: :oa54

.
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\

\

\ .

(b) Modified leading edge.

Tub/e /6. Concluded

& 8d a A CL A CD A Cm A~ A Cn A (’Y
.028 .02!+ - 2.33 -.lil”(!+
.028

-.07al
::; ;2

oo5a 0045
.029 - .04 -.uaoz .0141 :oo6a

.0114

.028 .029 2.12 -.007”(
:004.9

.G28 .029
.0115

4.24
.0187 .0089 0045 :::::

-.0236 .0095
.029 6.37

.:; :; :0033
-.0139J)::

.029
.0056 ::; :Z

.0074

8.48
.0016 .0028

-.iJo77 .0077 :0101 .0089 .0008 .0004

.050 - 2.17 -.0269;:;: .0206 .0337 0097 ooa4
-.03’/3

.oa33

048 ::::
.0200- z:;: ::; $:

:~;::
:0085

-.0405
:048

.0192
4.25

0080
-. U473

:0s0
olea 0379 :0176

:::2:

048 6.38 -.0392
:0063

:0140
.0186

:0358 .0171
:048 . 050

0038 .0119
e.bo -.oa54 .0100 .oa99 .0141 :0023 .0072

.077 - 2.19 -. L) 041

:~%: 07.f -
0359 .0451 .0130

.04 :0353
.0420

-.u ’f60
:077

04136
2.10 -.0868 .0339

.0144 ::::: .04a9

:081 4.24
:0547 .0175 .o 16a .0416

001 ::::
-.092a .0302 .0644 oao9

6. 3.1 -,oaa’(
.0149

.oa70 :0214
.0374

:081 .
0606 .0119 .oa89

077 8.50 -.u.f16 .0157 :06a9 .0a06 .0087 .oao2

100 099 . - a.21 -,u 721
:100 :099 -

.047kl .044’1 .0194 .0219
-.utJ79

.0575

100 .099 a:g; -.1034
.0497 .048u .oaao .0233 .0599

:100 .099
.0470 .05”/9 oa85 .oaa6

4. aa -.1OY4
.100 099

.:;:4 :034a
6.36 -.1034

.0201
::2::

:::::

. 100 :099 6.4b :oab~ .
.0163 .045s

-.0916 0703 ::;:: .oLa7 .0347

.— __—. — ——-. .——-— -. .— —— .———.-—
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edge.

fib/e /< /ncremenfu/ aerodynamic coefficients. ‘jb,- =.47

& & Q A CL A C“ AC~ AC” A C~ A CY

fJ-r=.40-
- 2.04 -.0035 .0141

:::: :t; !
.0084 -.ooit

.00 -.003’1 0142 .0089
000 2.06

:!::: :;::: -.010:
-.0134

:;:? :000
:0134 .0049 0085 0069 -.0096

4.10 -.0256 .0102 .0128 ;0109 :0058 -.011:
000

:000
000

:000

::::
000

:000
. 000

6. 1~
8.23

10.29
la .54
14.56
16.43
18.46
ao. 4“”f
a3 .46

-.017’8
-.0139
-.0205

oo5a,-.
-.0098
-.0135
-. UOO1
.oa50

-. U066

-.oo&5
0063

-:ooa7
-.0020
-.0041
-.00S6
-.0003
.olla

‘.0029

.0118

.0050

::::?
-.0034
-.0002

,

-:::::
-.ola6

.0109
0053

:ooao
.0005

-.0006
-.0005
-.0016
-.0018
-.0044

. oo4i
0021

-:0009
-.0007
-.0004
-.0006
-. 0002
-.oola
.ooaa

M=.60
.000
.000
.000
.000
.000
.000
.000
.000
.’000

::;:
.000
.000

- 2.08
. 01

a.09
4.17
6.26
8.36

10.46
12.53
14.58
16.65
18.63
20.65
a3. t.9

-.00 ”/6
-.0150
-.oa37
-.oaya
-.oao9
-.olal

0118
-:0159
-.0107

-:;:;;
-.0162
-.000a

.0148

.0151

.o13a

.0105

::::2
ooao

-:0045
-.0051
-.0008
-.ooao
-.0074
-.0004

.0107
007U

:Oliu
0139

:0093
0050

:0054
.0003

-.0015
-40000
-.0192
-.0107
-.0060

.0075

.::; ;

:0143

::;::
0009

-:0000
-.0010
~::::;

-.0017
-.0009

:::2:
0066

:0055
0037

:0013
-.0002
-.0006
-.0003
-.0004
.0007

-.0012
-.0009

-.0072
-.010:
-.0097
-.0087
-.003s

:::::
.Ollt
.0137
.0157
.oaif
.0231

.000

.000
000

:000
.000
.000
.000
.000
.000

::::

::::

- a.oa
.01

2.10
4.al
6.3a
a.4a

lo.5a
12.59
14.69
16.71
1.9.70
ao.7~
23.”{”{

-.0095
-.o 19a
-.oa63
-.oae7
-.oaa6
-.0213
-.0160
-.oao3
.000a

-. IJ053
-.015”(
‘. IJ146
-.ua14

44=70
0150

:0148
.:(3; :

:Ootle
.0026

-.0029
‘.0061
-.0013
-.0015
-.0055
-.0055
-.0097

.0153 0091 0065

.0138 :0113 :0066

.0176 0065
:::2$

:::;+
:oo5a

.0116 00.35

:::5:
:oola

-:::?: -.0000
.ooa4

-.0034 +; :;;;~:
-.ooa9 -.
-.oia9 -.0026
-.ooaa -.0000 -::::;
-. 011 V .0008 -.0018

-.0075
-.0108
-.0 9e

8-.0 ea
-.ooa9

:~;:l
.0113
0133

:0153
.oaol
.oa14
.oa60
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Conclud&.

& & a A CL A CD A cm A Ct AC’n A Cy
M=.8/

.081 ..000 - 2.10 -.l)lb”l Olao .0225 .0115

.081 .00 -. U252 :0146
-.0084

.0173 0132 :::2: -.0119

081 :::: 2.13 -.033Y .012U .0233 :0157 .00b5 -.0103

:U81 .000 4. ’13 0467 0584 .0178 0054

.0s1 .000 6.3’( -::::: : 009b :015’(
-.0064

0117 :0030 -.0013

.000 6.bl
::::
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